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Air Cooled with All Silicone Impregnated Insulation 
INSTAL 
T.W. ALL SILICONE IMPREGNATED 
DRY-TYPE AIR-COOLED TRANSFORMERS 


USING ONLY CLASS H INSULATION 


: - - 4 ; 
NO FIRE RISI 
yi rX 4 y > A 
Special Features :— 
1) Smaller in size and weight than O.N, units. 
2) No fire risk. 
3) Greater overload capacity. 


4) Less maintenance. 
5) Dust, humidity, and ventilation no problem. 


Full details from:— 


TRANSFORM 
(Watford) LIMI 


Sandown Road, Watford, Herts 


E 
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WHAT IS SILMALEC ? 








It is an aluminium alloy conductor much stronger much 
lighter and much cheaper than the equivalent copper 
conductor, yet it has no steel core. 

It is in use in many parts of the world in overhead 
transmission and distribution lines. It has proved its 
durability in all sorts of climates, especially under tropical 
marine conditions. Substantial savings are possible by using 
Silmalec: e.g. by comparison with .I sq. in. copper conductor, 
-I sq. in. Silmalec conductor is approximately 30°, stronger, 
45% lighter, 37°% cheaper. 

A full range of accessories, including efficient aliminium- 
to-copper connectors, is available. 


SILMALEC is an AWCO product. 


19/-137” (0-15 sq. in. c.e.) Silmalec line, operating at 33 kV, erected by Southern Electricity Board near Woodstock. 


ALUMINIUM WIRE & CABLE CO. LTD 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 

Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 

Sales Office: 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1 
Telephone: TRAfalgar 6441 
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DIMPLEX COMES TO TOWN!...NEW LONDON 
<5 SHOWROOMS 


Dimplex radiators have long been 
going to town — in all parts of the 
world. Now, Dimplex has literally 
come to town — in its own attractive, 
centrally situated showrooms in 
the heart of the West End. Here, 
our many friends and clients will 

HOW TO GET THERE be able to see the complete range 
S Searect Underground Stn. of our products — in all colours, 


K. 
i Shepherd i i ings — 

+ Seis | rr a 
we a displayed to its best advantage. 
Which, in itself, is a great advan- 
tage —from all points of view. 


We shall be glad to show you round. 


17 SHEPHERD STREET W.1. 


TELEPHONE: GROSVENOR 1025 


CORRESPONDENCE AS USUAL TO DIMPLEX LTD., TOTTON, SOUTHAMPTON, HANTS. TELEPHONE: TOTTON 2481 





PERMANENTLY OIL-FILLED 


ELECTRIC RADIATORS 
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Switchboard 
eee >, §=Watchdogs 


Install Brush H.R.C. cartridge fuse 
links to stand guard over your valuable 
electrical plant. These watchdogs— 
tireless thoroughbreds—never sleep. If 
a heavy, damaging fault current tries to 
slip past they snap it off well before the 
peak is reached. Voltage rise is neglig- 
ible. A special shunt wire indicates the 
particular fuse which made the kill. The 
Brush H.R.C. fuse link range covers cur- 
rent ratings from 2 to 300 amperes and 
is to British Standard dimensions. Ask 
for the complete pedigree in Publication 
No. 81002. 


Fuse hinks by 


Brush Electrical Engineering Co., Ltd., Hopkinson Works, Cardiff, Great” Britain 


LOUGHBOROUGH . MANCHESTER . NEWCASTLE . SHEFFIELD 








BIRMINGHAM . BRISTOL . GLASGOW . IPSWICH . LEEDS . LONDON . 
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The illustration at left shows an 
Arrow Relay approximately 
actual size. 

Available for surface mounting or 
(as below) enclosed or for back 
of panel wiring. 


Relays for 


long and 
Silent service. . . 


Made by skilled craftsmen from first-quality 
materials, Arrow Relays, like all 

Arrow products, are individually produced ; 
they are designed and built to ensure 
exceptionally long and silent service. 
Essentially compact, no less than thirty different 
circuit arrangements are available on the 
standard base. Silver-to-silver butt type 
contacts give continuous rating up to Io amps 
per pole at 230 volts AC. Operating coils, 
of low wattage consumption and 

continuously rated, are available for 

6 to 550 volts AC and 6 to 230 volts DC. 


SEND FOR NEW CATALOGUE MS9 


ARROW ELECTRIC SWITCHES LTD - HANGER LANE - LONDON « W5 
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For quick service 


at the right price 


get in touch with 


GRIFFITHS 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, 
Park Road, 

Birmingham, 18 

Te'ephone:\ NORthern 6221 
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TOP OF 
FHE JOB 


eo ae 


Metrovick equipment is well on top 
in this to-ton Wharton overhead shop 
crane. The hoist is an 18-h.p. 720 
r.p.m. M-V motor htted with a thrustor- 
operated brake giving precise control 
with stable creeping speed on load. The 
need for inching is thus eliminated. 
Drives for the long travel and cross- 





METROPOLITAN -VICKERS 


traverse are M-V_ to-h.p. 716 r.p.m. 
and 3-h.p. zoo r.p.m. type MZ slipring 
motors respectively. A 6-inch Perigrip 
brake operates on the cross traverse. 
Write for details of the range of M-V 
a.c. and d.c. motors, control gear and 
Perigrip electromagnetic brakes for crane 
drives. 


In the illustration (left) A is the 
18-h.p. 720 r.p.m. hoist motor 
fitted with Stacreep thrustor con- 
‘trol B. The long-travel drive, 
motor E, is shown at the top of 
page. The 3 h.p. cross traverse 
motor is seen at C and the 


6-inch Perigrip brake at D. 





ELECTRICAL CO LTD : TRAFFORD PARK »- MANCHESTER, 17 


Member of the A.E.1. group of companies 


1/C 301 
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Now that 1954 
‘is draiving to a close, 
we heed like to thank 
_ yum your dhibetaaret 
support during ‘idee past | ee: 
* enegiies hone nelle you * ; 
sinnment greetings for Christmas an anil 


the on ‘en which we hope will eT to 


* be as peeaenes as this « one. * 


BB ettine & COMPANY LIMITED 
Bridge Works, Enfield, Middlesex. 


CRC 424 





















Electrical Times, 16 December, 1954 


an 
additional 
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economical 
wiring 


system 


the ENsphere ‘Perspex’ * Lighting Fitting 








Lighter in weight, and having a light output ratio higher than the 
corresponding vitreous enamelled steel reflector, the new ENsphere 
Lighting Fitting is especially designed for use with GRID SUSPEN- 
SION — the economical wiring system. 


The ENsphere cable connection is a part of the lighting fitting, no down 
connections or boxes are necessary, and (as with all Grid Suspension 
installations) no wires are cut in the making off. All work can be done 
at ground level, the completed span of steel-cored cable being lifted into 
position and tensioned between existing walls or steelwork. Long 
distances can be spanned in this way without conduit. 


ENsphere reflectors are made in opal “Perspex”’* and may be used open 
or with an inverted cover. The range of ENsphere fittings now includes 
100/150, 200, 300 and 500 watt sizes for tungsten lamps. Please write 
for full technical data. 


(*1.C.I. Registered Trade Mark). 


ENFIELD CABLES LIMITED, VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I 
Telephone : HOLborn 9292 (London Office) Telegrams: CABLES, ENFIELD Telephone : HOWard 266! (Works) 
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Whether it is in the colour see the finest finish 


anodising of aluminium or 
aluminium alloys in complete 
textile wilou: ranges, or 
indeed, in any aluminium 
finishing process, early 
consultation with us will 
ensure that your product is 
given not only good appearance 
but hard, long-life protection 
n fact the finish for which 
_we are famous. Fast colours 
brighter reflection, and 
the greatest resistance to 
corrosion and abrasion 
are available through our 
patented -processes. 
We were the first to use 
eight of the major metal 
finishing processes in this 
country and we have remained 


ileiar ls every progressive step 


ALUMILITE AND 





PRIORY WORKS MERTON 
ABBEY LONDON SWI9 


FOUR OF OUR PATENTED PROCESSES 


ALUMILITE An electrolytic process 


for producing extremely hard and pro- 
tective coatings on aluminium and 
aluminium alloys for all service. condi- 
tions. The minute porosity of the film 
enables it to be impregnated with an 
attractive range of colours, which are 
subsequently made permanent by a 
special sealing process. 


ALZAK An electrolytic process for 
producing bright reflecting surfaces on 
super purity aluminium. This patented 
process enables a transparent Alumilite 
anodic film of hard, adherent, and pro- 
tective quality to be applied without loss 
of brilliance. 


ALPOL A chemical immersion process 
for producing bright surfaces on 
commercial aluminium. If required, the 
product can be specially treated by the 
Alumilite process to prevent tarnishing 
or to obtain a bright colour finish. 


ENAMEL PLATE Our latest electro- 


lytic process for producing on aluminium 
a hard, opaque porcelain finish in a 
range of seven pastel shades. The surface 
is resistant to all beverages — including 
spirits — cosmetics, perfumes and toilet 
preparations and will in no circumstances 
chip, flake or burn. 


ALZAK LIMITED 





TEL: LIBERTY 7641 '- GRAMS 
ALUMILITED WIMBLE LONDON 
‘ 
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ARTHUR EDGE & Co. Ltd | 


FOXOAK WORKS 
CRADLEY HEATH 
STAFFS. ENG. 

Phones : Cradley Heath 69114-5-6 
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To Pass or 
to Differ also 


in Mastered Suites 


ASTIELL 


LOCKS 


Meters Switchgear 


Prepayment 


| for 


Transformers and all Industrial Purposes, 


CASTELL LOCKS LTD. 


30 Woburn Place London W.C.1 
Phone: MUSEUM 2063/4 
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“east in ‘an‘old ‘tradition a 
te) 
of PERSONAL SERVICE 


T. M. BIRKETT, BILLINGTON & NEWTON 


LIMITED 


The two famous firms of T. M. Birkett and Sons Ltd., and Castings from a few ounces to 10 tons in phos- 
Billington and Newton Ltd., have pooled their unrivalled phor-bronze, gun-metal, aluminium-bronze, 
non-ferrous casting facilities and experience, to give the manganese-bronze and light alloys. Preciston- 
customers of each an even better personal service. The machined bushes and bearings. Specialists 
combined firms will operate from a new headquarters at in high-tensile aluminium-bronze castings, 


Hanley, but foundries and machine shops will remain at centrifugal-cast wheel blanks, and chill-cast 
rods and tubes. 


One of Britain’s Largest 


NON-FERROUS 


Foundries 


Longport and Hanley. 


T. Mc. BIRKETT, BILLINGTON AND NEWTON LIMITED 


HEAD OFFICE: Hanley, Stoke-on-Trent. Telephone : Stoke 22184 LONGPORT FOUNDRY, Telephone : Stoke 87303 } 
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TRADE 


IGGS(@) MOTORS 


CHAIRMAN WALTER F. HIGGS M.1.E.E. LTD. 


BIRMINGHAM 6 ENGLAND 


One of the many larger Electric 


Motors produced at our Witton Works 


GUARANTEED FOR EVER 


Bestest -  Briseot - Cardt{f# + Dundee -- Glasgow - Hull + Leeds - Liverpool 


London *- Manchester + Newcastle - Peterborough - Sheffield + Wolverhampton 
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PARTRIDGE JONES & JOHN PATON LTD 


PONTNEWYNYDD NEAR PONTYPOOL 
Telephone: Pontypool 131/2 
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SILICONE 


ENAMELLED WINDING WIRE 
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SEVERAL YEARS’ RESEARCH lies behind 
the introduction of the new silicone wire 
enamel MS 1360. It has the toughness, flexi- 
bility, solvent resistance and adhesion ex- 
pected of modern wire enamels and in 
addition has outstanding heat stability. 

Accelerated life testing of electric motors 
wound with MS 1360-enamelled wire and 
insulated with silicone-bonded (Class H) 
components indicates that such motors, 
when operated at an average copper tem- 
perature between 160°C and 180°C, have a 
life comparable to Class A insulated motors 
operated within their normal temperature 
limits. 

MS 1360-enamelled wire is available in fine 
and medium coverings, as defined in B.S. 
1844. Ask for Silicone Notes ¢18— Silicone 
enamelled wire (shortly available). 

Information about suppliers of wire and 
silicone insulating components is contained 
in Silicone Notes c 19, obtainable on request 


from: 


MIDLAND SILICONES wy. 


An associate company of ALBRIGHT & WILSON Ltd. 


first in British Silicones 


= 
ap 19 UPPER BROOK STREET + LONDON + W.1 + TELEPHONE: GROSVENOR 4861 


Taw us 43 
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Progress 


Report 


Increasing demand for SenTerCel selenium 










SELENIUM ‘ 
rectifiers, germanium devices and SenTerCet equip- 


RECTIFIERS ment is evidence that these products are meeting 


RED TRADE MARE 


the exacting needs of industry. 





“Standard’s” policy of continually improving 


MN 
\ / 
SexferCer quality and increasing production is expressed in 
4 


RECTIFIER a bold plan to move its Rectifier Division to a 
EQUIPMENT 


new factory in Harlow, Essex. 












REGISTERED | ] TRADE MARK 





This factory, the largest in Europe built solely 


for the production of metal rectifiers, has been 













GERMANIUM 





designed specifically to provide the particular 








facilities essential to the manufacture of these 





DEVICES 
products. 





Srondard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: Edinburgh Way, Harlow; Essex 
Telephone : Harlow 2681! 





Telegrams : Sentercel, Harlow 





TROLLEY DUCT FEED RAIL 
This rigid foolproof system of 
power distribution avoids the 


“UNIDUCIT” FEED RAIL 
Where higher voltages are in- 
volved, the *“*Uniduct’’ Feed Rail 
provides power where you 
want it, without the dangers of 
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“MINIBUS” OISTRIBUTION 
SYSTEM A power take-off 
every two feet—that’s the out- 
standing advantage of the 
**Minibus” Distribution System 




















matic panel built for 1.C.I. 


CONTROL PANEL This auto- 


dangers of long trailing leads 
On portable tool installations, 
conveyor systems, moveable 
pendant lights, etc. I¢ consists 
of one or more trolley coilectors 
running On continuous con- 
ductor rails, and is suitable for 
supplies up to 250 V a.c. single- 
phase with a maximum loading 
of 5 amps per appliance. 


bare conductors and trailing 
leads. Designed for 400 volt, 
3-phase suppiy, with a maximum 
load of 100 amps per phase, the 
“Uniduct” is particularly suit- 

i tool . 
ne agg ee of each machine does not exceed 
systems, small, mobile cranes 30 amps. Available for 2-phase, 
and hoists. 3- and 4-wire supplies. 


a typical example of our work 
in this field. We undertake the 
whole job—from the wiring dia- 
grams to the finished panels 
which can be supplied in 
external cases or in skeleton 
form for building in. 


Designed particularly for smalier 
industrial installations where 
total loading does not exceed 
100 amps per bar, and the load 











PRODUCTS LTD 


DISPATCH COVENTRY 


E.M.S. ELECTRICAL 


THE BUTTS COVENTRY TEL: COVENTRY 61091 GRAMS 





PITMAN 





RADIO AND RADAR TECHNIQUE 

By A. T. STARR, M.A., PH.D., M.LE.E. This outstanding book 
provides the engineer with an invaluable source of informa- 
tion on present-day methods and techniques. Superbly pro- 
duced and illustrated. 75/- net. “. . . a notable addition 
to the literature on the subject.”’ Wireless World. 


FUNDAMENTALS OF RADAR 

By STEPHEN A. KNniGHT. An up-to-date Second Edition of 
this book which forms a basic survey of the principles 
underlying radar. It covers the general background and 
deals with the development and methods of the technique 
from the early days of the last war up to the present time. 
Illustrated. 15/- net. 


ee : ‘ DEFINITIONS AND FORMULAE: ELECTRICAL 
A small, compact and ultra-lightweight unit that By PHiLttp KEMP, M.SC., M.I.E.E. Second Edition. 1/-. 


will spray almost any medium at speeds up to one . . performs the purpose of a notebook in a small compass. 

Square yard per minute. The equipment comprises: It contains definitions of electrical terms and most of the 

A powerful, sliding vane, automatically lubricated formulae which electrical engineering students require . . 

Compressor. A lightweight ‘** bleed ”’ type Gun really does fulfil a reai need.’ Electrical Power Engineer. 

with a quart size Paint Jar. All necessary Hoses 

and Connections, bottle of special oil, funnel, set of 

tools and alternative nozzle. 

Weight complete about 22 1b. Standard voltages 110, 200/220, 

230 250. Special voltages to order. 

A pressure feed Container with equipment is available as an extra. 

Write for descriptive leaflet to: 


MARTINDALE ELECTRIC CO. LTD. 
45 WESTMORLAND ROAD, LONDON, N.W.9 


also at 25 Elmbank Street, Glasgow, C.2 


TEXTBOOK OF ILLUMINATING ENGINEERING 
(Intermediate Grade) 

By J. W. T. WALSH, 0.B.E., M.A.(OXON), D.SC.(LOND.). Second 

Edition. 28/- net. . a concise and up-to-date textbook 

which will be welcomed by teachers and students alike.” 

Electrician. 











SIR ISAAC PITMAN & SONS LTD. 
Parker Street . Kingsway . London, W.C.2 
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The Art 
OF J. & P. ALUMINIUM SHEATHED © 
WIRING CABLES 


1s Functional 
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Not only do they look as pretty as a picture, but they have many 
very practical advantages. They combine strength with remarkable 
light weight ; they are completely free from condensation troubles ; 


ee 


nok 


they need no precautions against moisture during installation ; and 


one simple gland is used to enter them into standard conduit 


boxes with no cutting and screwing of threads or pulling- 


qi? 


in of cable. 


l, 


British Patent Nos. 627815 & 627793. 


008080 80 080 080 80 8 0 OOOO OHOSOOEOE fF 








; 


§)” JOHNSON & PHILLIPS LTD.¥ 
? CHARLTON ¢ LONDON :» S.E.7 
ELECTRICAL ENGINEERS & CABLE MAKERS SINCE 1875 
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Severin ov Erskine Heap 


SPECIALISTS IN THE MANUFACTURE OF SWITCHGEAR SINCE 1905 


Switchgear Switchgear 


and 
lol delm Gelilage) 
Gear 


rVate 
iatoldol a Holi age) 


Gear 


It’s the Switchgear engineers like to lwe with 


L.T. SWITCHGEAR 50/5000 AMPERES 
E.H.T SWITCHGEAR up to // kV 250 MVA rupturing capacity - 
MOTOR CONTROL GEAR 3/5000 H.P. 


May we have your enquiries ? 


ERSKINE. HEAP: er 


SWITCHGEAR sr SPECIALISTS 
aA a | London Office 


GRAND BUILDINGS, TRAFALGAR SQ., W.C.2 
IN ALL PARTS OF THE WORLD 


Head Office and Works 
BROUGHTON, MANCHESTER (7) 
BRANCH OFFICES AND AGENCIES 
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BICC have combined the proved advantages 
of aluminium sheathing with those of their 
patent Mass-Impregnated Non-Draining 
construction. The result is a signalling cable 
whose superiority to earlier types is readily 


apparent during both installation and service, 


A D VA N TA G E S . Several miles of this cable are already in 
 . use on British Railways. The first length 

q : (3500 yards) employed for a colour light 

signalling system was installed between 


Lightness, Strength J : Battersea Park and Selhurst, on the Victoria 
( — Brighton line. More recently the cable 
Fewer Supports ‘s was used exclusively for all the outdoor work 
Needed ‘| on the-colour light signalling installation at 
; Bridgeton Cross, Glasgow. 
Ease of Installation - , 


Equally suitable for 
Horizontal or Vertical 
Runs 


BICC 


VAI AY DAL 
SHEATHED 


SIGNALLING 
CABLE 


UNITED KINGDOM PATENT No. 581,830 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 


21 BLOOMSBURY ST., LONDON, W.C.1 MUSeum 1600 
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OF LEICESTER 


Fig. 398 “ALL-IN-ONE” BELL 
An ideal Domestic Bell. Battery 
under snap-on cover. Bell movement 
under 3” gong. 

Retail Price: 11/6d. (Battery extra). 








Fig. 1079 


Fig. 382 “TWO-IN-ONE” BELL 

Dual purpose bell. ‘Ring’ and 

“buzz” from same ~ unit. A.C. 

Operation through small transformer. 
Retail Price: 14/8d. 








GENTS 


OF LEICESTER 








Fig. 1065 UNDERDOME BELL 
" Industrial Bell with movement 
under Cast steel gong Models 
available for Battery, A.C. or D.C. for 
voltages up to 250. 
Prices on application. 





Fig. 391 BAKELITE CASED BELL 
Conventional Bell for battery or 
transformer working as ordered. 
Can be supplied with Dome, Church 


or Sheep Gong. 
Retail Price (3-45 v. D.C.) Dome 
Gong: 10/2d. 


These products mean 
Business—our Domestic 
models are contained in 
attractive “fast selling” 
packs. 


Write for our latest priced 
Catalogue giving full details 
of these and other similar 
products. Ask for Book 1 
Section 2. 





GENTS 


OF LEICESTER 


G 


ENTS 


OF LEICESTER 


SURFACE DIS-CO-BELL 
A 7” resonant disc gong. Gives @ 
distinctive note. Small projection, 
bronze finish. Flat battery inside or 
transformer working. 
Retail Price: 40/- 








Fig. 1139 TRANSFORMER * 
Suitable for “Bells and Domestic 
“Chimes.” 

OUTPUT 2 AMPS. 
Retail Price: 18/- 





*f 


suited for Industrial and Domestic 


An entirely new transformer ideally 


applications. Sheet steel cover stove 
enamelled cream with black plastic 


base. Fused secondary. 











ELECTRICAL PRODUCTS 








GENT & COMPANY LIMITED -:- 


Manufacturing Electrical Engineers since 1872. 


London Office and Showrooms: 47 Victoria Street, $.W.1 
INDICATORS 


Other products include 


Also at: 
FIRE & BURGLAR ALARMS 
CONTROLLED ELECTRIC CLOCK SYSTEMS 


NEWCASTLE 
LUMINOUS CALL SYSTEMS 
TIME RECORDERS, ETC. 


FARADAY WORKS 


BIRMINGHAM 


LEICESTER 


BRISTOL & GLASGOW 


STAFF LOCATORS 











Electrical Times, 16 December, 1954 





a move ahead 


The Busbar Trunking system of electric power distribution 

allows you to go ahead with moving existing machines or 

| installing new ones, with the minimum loss of production 

BUSBAR TRUNKI NG hours and without making temporary or makeshift 
connections. This totally enclosed, steel clad, fire resisting 

system consists of bare copper conductors, or Busbars, 


the modern system housed in a light but rigid steel duct which has tapping 


points at intervals of 2 feet. The ideal system is reasonable 


of electric power in first cost, cheap to install and capable of alteration or 


e 2 e extension with all speed and with the least possible inter- 
distributi m ruption to the electric supply. Standard Ratings:—I75, 
250, 300, 400, 500 and 600 amps. 


t Write for illustrated catalogue. 
J =, 
ae > = 
oc, =e 
LN 

S) eh 











4 are is 
OTTER MILL SWITCHGEAR 








OTTERMILL SWITCHGEAR LTD 


Sales Office: I VICTORIA ST LONDON SWI Telephone: ABBey 5075 Telegrams: BUSBAR SOWEST LONDON 
Works: THE OTTER MILL, OTTERY ST. MARY, DEVON. Tel.: Ottery St. Mary, 264. Grams: Busbar, Ottery St. Mary} § 
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ROUND BOILER 


Obtainable in Galvanised finish as 
shown (a most durable finish of spec- 
al appeal for Corporation and other 
housing schemes) or in cream stove 


enamel 


SQUARE BOILER 


This smart and compact boiler is fitted 
with castors for easy movement and 


is finished in cream stove enamel 


The table-top in cream vitreous is an 


attractive feature 
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WATER HEATER THERMOSTAT 7 
; . 


“ ~ 


= , 
7 
~~ 


at half the price! 


‘ 
For many years the name Sunyic ha$ meant, dependable thet gtatic control 


/ j ; 
of electric water heaters. Nowa new model, type TQB, whil shaintaining 
{ 
the same standard, is at the same time more-compact and costs Half the price. It is 


ys 
an immersed, withdrawable type 9A its performance complies pith BS.1555, 
The only available thermostat conforming to present trendsS its introduction 


marks an important advance in thermostat design. 


One more example of the continuous development of CONTROL 


EourIPMENT By GID 





. OT TS TR SLE 
I 
eT CT oe 

















eres ae ero Te 


SUNVIC CONTROLS LTD. (Domestic Division), No. | Factory, Eastern Industrial Estate, HARLOW, ESSEX. Tel. : Harlow 24231/5 
Manufacturers of the Simmerstat, Oven Thermostats, Radiant Hotplates and Pneumatic and Electrical Instruments for detection, measurement, control and recording of 
. Temperature, Flow, Liquid Level, Specific Gravity and Pressure, in Sctence and Industry. Vacuum Pumping and Measuring Equitment, etc. 
Member of the A.E.1. Group of Companies. TAS/Sc.D.282 
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“Outdoor IVIO 150 MVA 
1] k V Substation 


controlling supplies to newly developed 
Industrial estates. 

Rear pillars house tripping batteries, 
inter-substation telephones and relays. 


(also for Indoor Use) 


Write for Catalogue MC/6 


YORKSHIRE SWITCHGEAR Standard ring main substation as adopted by one of 


our large users of IVIO outdoor switchgear. 
& ENG. CO. LTD. 


LEEDS LONDON 


ASSOCIATED WITH ELECTRO MECHANICAL MFG. CO. LTD., SCARBOROUGH 


inleiiaehidgicee MARTINDALE 


manufacture of 


WEATHERPROOF "| PROTECTIVE MASK 


METAL-CLAD S.P., D.P., & T.P. aie 
SWITCHES “ SWITCH SOCKETS & PLUGS beens Galles Number 819,509 


5 to 300 amp. 250 and 500 volt. 

Designs to requirements Protect your workers 
adequately from dust 
For Electric Lighting ites 4 and mist inhalation. 
Installations and Power 4 : Light and comfortable. 
Transmission, Communi- 4 Fit everybody perfectly. 
cation, Portable Tools, etc. ats Weight 4 0z. Allow 











Cl. Switch &, . eos , 7 free breathing, clear 
=n Pes = , * vision, use of goggles, 

, } ; free speech. The work- 
ers will wear them 
whether watched or 
not. Reduce absentee- 
ism. Do not cause pers- 
piration or skin irrita- 


ss _interlocked Switch : tion. | Always clean 


. Socket with Co i 
sie cea iad ar Soa oles because pad is easily 
replaced. 
Write for fully Have given satisfaction for over 25 years and are the 
Muctrased catalogue t0 : standard by which other lightweight masks are judged. 


SIMMONDS & STOKES (NIPHAN) LTD Send 3/3 for Mask and 6 refil!s (Trial Sample) to 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 es ee are 


Phone : HOLborn 2163, 8637. 'Grams: Niphan, Westcent, London ie pedantic a . 
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UTIS5 — Single 5 ft. 80 watt lamp 


Note! over 85 different types of fittings available. 








Branches at :- 
BIRMINGHAM, 
MANCHESTER, 
BRISTOL and 
LEEDS. 


Please send for illustrated broadsheet 


SMART & BROWN cnc) LIMITED. 


Head Sales Office : 
8 Rose & Crown Yard, King Street, © 
St. James’s, London, S.W.|I. 
Telephone: Whitehall 8267/8. 


Export Office :- 
105 Judd St:, London, W.C.I. 
Telephone; Euston 8216/7, 


Electrical Works :- 

Trading Estate, 
Spennymoor, Co. Durham. 
Tel.: Spennymoor 2273. 
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HIS High Temperature Electrical 

Insulating Material conforms to 

‘‘Class H’’ requirements for work- 
ing temperatures up to 180°C. Tape 
is available in 25yd., 36 yd. and 50 yd. 
rolls in widths from 3?” upwards, and 
our standard size for sheets is approx. 
35” square. 


We can offer Prompt Delivery at Com- 
petitive Prices, and shall be pleased 
to receive your enquiries. 


Telephone: COPpermill 2248/9 
Telegrams: Elmicmer, Easphone, London. 


RINGWOOD RD, WALTHAMSTOW, LONDON, E17 
EST0.1912 





INDUSTRIAI 
LIGHTING QU! 


rge 


A complete range of circular detachable — 
-overlamp reflectors for all types of lamps, — 
patent detachable vitreous enamelled 
dispersive and angle reflectors fc 

cent lamps. Unit and contin 


Pi 


{ 





oe gg BR ae ei jas 


© W. THORPE Lip w°..22, BIRMINGHAM 28 


MANUFACTURERS GRAMS - THORLUX - B’HAM 
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EFRANSFORMERS 


FAMOUS THROUGHOUT THE WORLD 


U.S.A. Nine 33,333 kVA, 230,000 
volt single-phase Ferranti trans- 
formers are being supplied to the 
U.S. Army Corps of Engineers for 
the Garrison Dam Project, North 
Dakota, U.S.A. Three, forming the 
first 100,000 kVA bank, have been 
shipped. 


FINLAND Six 230,000 volt, three- 
phase Ferranti transformers have 
been ordered by the Imatra Power 
Company, Finland, for the Hikia 
Transforming Station and _ the 
Pyhakoski Generating Station. Five 
are now in commission, 


NEW ZEALAND Twenty -six CANADA Four 71,000 kVA, 301,400 MNDIA Three Ferranti 20,000 kVA, 
Ferranti large power transformers volt single-phase Ferranti generator OFB, 3-phase, 50 cycles, 132/33.66 kV 


y by the Stat : 
te asetisens Eeantaes ges | transformers and three 37,000 kVA, Transformers with on-load tap chang- 
New Zealand. Thirteen. 14,800 275,000 volt step-down Ferranti ing gear and two Ferranti 10,000 kVA, 


kVA, single-phase, 50 cycles, transformers have been supplied to ON/OB, 3-phase, 50 cycles, 132/33 kV 


11/220 kV_ transformers have : 
already been supplied to the Aluminum Company of Canada transformers with on-load tap chang- 


pec el ee serie. Limited for the Alcan Project at ing gear have been supplied for the 
aed pies own ee ine Ktmano and Kitimat, British Damodar Valley Power Scheme in 
under construction. Columbia. India. 


FT 146/2 





ts et ee 
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Inhibited for life 


Where there’s a turbine there must 
be oil—special oil circulating con- 
tinuously through bearings and 
gears. If the turbine is to produce 
its full quota of electrical energy 
throughout its life, this oil must 
do a number of vital jobs. 

It must lubricate of course. It 
must also cool, prevent corrosion, 
and act as the hydraulic medium 
in governors, overspeed trips and 
emergency gear. To do all these 
things without deterioration a 
turbine oil must have higt. resis- 
tance to oxidation and good de- 
mulsibility, and possess rust pre- 
ventive properties of a high order. 

Shell’s answer to the problem is 
a range of 3pecially selected and 


refined turbine oils—the Shell 
Turbo Oils. These contain in- 
hibitors which counteract the 
effects of water and oxygen 
throughout the life of the turbine. 

Acidity—another enemy—is 
countered, in many large turbine 
sets that are Shell-lubricated, by 
acidity tests at regular intervals. 
The readings are plotted on a graph 
kept by Shell as a continuous 
record of the oil’s condition. 

Shell inhibited turbine oils will 
function efficiently under the 
severest conditions for the longest 
possible period—the life of the 
initial charge is measured in 
decades. They will do this because 
they are the product of continuous 
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and comprehensive research, 
closely geared to progress in tur- 
bine design. Even now, Shell ex- 
perts are experimenting to produce 
better oils for the turbine of 
tomorrow. 

Shell’s laboratories at Thornton, 
Cheshire, cover an area of 800,000 
sq. ft. and are manned by a staff of 
over 800—that’s how Shell makes 
sure. 


LEADERSHIP IN LUBRICATION 
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TO BRITISH‘STANDARD SPECIFICATIONS 816 AND 546 








% 


SUPERIOR 
QUALITY 


% 


UTMOST 
RELIABILITY 





x 


5.and 15 amp. PLUGS, SOCKETS and SWITCH SOCKETS - SUPERLATIVE 
5 amp. 1-and 2-Way TUMBLER SWITCHES DESIGN AND 


FINISH 


The range of “ Volex”’ 

5 and 15 amp. Plug 
Sockets with and with- 
out switch, embodies 
many features which 
provide maximum safety 
and efficiency under 

the most stringent 
operational conditions. 








SALFORD 6 
Telephone : PENdleton 4373 Telegrams: ‘“WOLEXPROD", Salford 6 
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We specialise 

in manufacturing Power 
Transformers for Generation, 
Transmission and 
Distribution 











All YORKSHIRE Transformers 
entirely constructed in our own works. We 
make Transformers to suit all requirements 
up to 60,000 kVA— 132,000 Volts. 


YORKSHIRE jij] TRANSFORMERS 


YORKSHIRE ELECTRIC TRANSFORMER CO. LTD., THORNHILL 
DEWSBURY, ENGLAND. | Telephone : DEWSBURY 1691-2 
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‘He’ll cook fine in a 


Christmas Greetings and a ‘load’ of Se 
good wishes for the New Year... oe 


THE JACKSON ELECTRIC STOVE CO. LTD., 143 SLOANE STREET, LONDON, S.W.1 


Pre oe 








; A >. 
-_ , 
See >» 
3 tls ’ 
sms For 


utmost 





dependability 


under 


all conditions 


OKERIN WAXES 


AND 


DI-JELLS 


for the 
ELECTRICAL 
INDUSTRY 


9 SAVOY ST., STRAND, LONDON, W.C.2. 
Telephone: Temple Bar 5927 
Works: West Drayton 
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Patent No. 568702 





Buy your fittings by the dozen, in this rail-certified 
container, and lift them out in perfect condition. 
... Nothing broken... no lost rubber rings or 
lamp-holders. .. no straw-covered glasses to clean. 
R.E.A.L. Watertight Fittings arrive as YOU want 
them, because they are packed this way. 


Probably the use of R.E.A.L. non-corrodib!e watertight 
fittings is standard practice with you; in which case you 
already know that erection cost is shillings less than 
ordinary—and ordinari'y packed—watertight fittings. 





Issued by Rowlands Electrical Accessories Ltd., R.E.A.L; Works, Birmingham 18 
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SCOTTISH CABLES 


SCOTTISH CABLES LIMITED 


DEANSIDE e RENFREW e SCOTLAND 
LONDON OFFICE * BUSH HOUSE «+ ALDWYCH, W.C.2 
Associated Company: SCOTTISH CABLES (SOUTH AFRICA) LTD. PIETERMARITZBURG, NATAL 
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Talking of Insulation... 


‘Castle’ Leatheroid—a product of British enterprise 
made at our Eynsford works. 

This is a fine quality insulating material, designed to 
meet the technical requirements of the Electrical In- 
dustry, and is supplied at competitive prices and with 


speedy delivery. 


‘Valcanised libre Lid ee 


GUILDFORD & EYNSFORD 





MAKERS OF ‘CASTLE’ VULCANISED FIBRE SHEETS, RODS, TUBES, CONTAINERS, COMPONENT PARTS & LEATHEROID 
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ll 


utators... 


We shall be pleased to have enquiries forjthe production of commutators 
up to a maximum of 10 ft. in diameter over the risers. B.E.R.L. Service 
is comprehensive in dismantling and repair or manufacture, erection and 
testing—and it is speedy. We remove defective commutators from 
machines in situ and fit and connect replacements. There are 14 B.E.R.L. 
Works, and the District Manager in your area is at your service. Ask 
B.E.R.L. to quote for your next job; in the meantime, write fora copy of 
our latest leaflet. , 


Illustrated are two stages in the 
manufacture of a 6 ft. diameter 
solid riser type commutator. The 
Photographs show (top) the ma- 
chining of the Vees and (bottom) 
after machining of the brush sur- 
face diameter. 


‘5 : BRITISH ELECTRICAL REPAIRS LIMITED 
SERVICE ' 


EMPIRE HOUSE, CHARLOTTE ST., MANCHESTER 1 


Works at: BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOP, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 





dm BE 13 
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Add a little 


SWITCHCRAFT 


Cucle Controlling 


Exterior and interior detail of 
Bristol’s Instrument Co.’s Cycle 
Controller Model CDX.500 for 
the plastic and rubber industries. 


The Burgess Micro-Switches seen in the above photograph of Bristol’s Cycle 
Controller are mounted upside down and are operated by dogs locked to cams of which 
there can be up to ten on the camshaft. The actuating devices are most carefully timed in 
relation to the speed of revolution of the camshaft to operate each switch precisely in 
accordance with the desired programme. In this manner up to ten processes are auto- 
matically controlled for cycle durations ranging from 20 seconds to 5 minutes. The 
accuracy of repeat and long life of the Burgess Micro-Switches are factors upon which the 
complete dependability of the instrument relies. 
Add a little Switchcraft to your products too—Burgess re —— tt re TTC PC a | 
Micro-Switches are the dependable answer to all sorts 
of difficult problems and Burgess engineers are waiting 
to advise you. As a first step, please write or telephone 


Type CRW2. The type of 
Burgess Micro-Switch em- 
ployed in this application is 
a standard model available 
from stock. ‘The strong 
actuating lever requires a 
force of only 1 oz. max. to 
operate. 


for a copy of Catalogue No. 50/D. 


MICRO-SWITCHES 


Industry’s Automatic Choice 


BURGESS PRODUCTS CO. LTD., Micro-Switch Division, Dukes Way, Team Valley, 
Gateshead 11. Telephone : Low Fell 75322 (3 lines). Telegrams: MICRO, Gateshead. 


' 
1 
' 
é 
, 
: 
' 
® 
: 
? 
‘ 
¢ 
i. 


a 
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i kV Oil Circuit Breaker for ‘Heavy Current D.C. Circuit Breaker 
cubicle mounting and Knife Switch Panel 


Small Air Circuit Breaker Ammeter and Voltmeter Switches 


11 kV Metalclad Switchboard Panel Mounting Knife Switch 


T.P. II kV Isolating Switch Current Transformers 


Specialists in Switchgear 


H.V. Switchboard incorporating = 
Automatic Fuse Switch for over 50 Years 


: 


H.V. Ring Main Switchboard with 
Fuse Switch controlling Tee-Off 


L.V. Industrial Oil Circuit Breaker 


tae es Oe Sie a 


D.C. Switchboard for Steel Works 


Industrial Switchboard with Drawout 
Oil Circuit Breakers 





IS 

YOUR 

BUSINESS 

USING 
PHOTO-ELECTRIC 


CONTROLS? 


SEE BELOW @ 


"il 
Photo-Electric controls are, the eyes of 


4 
industry, performing a, hundred-and-one 


4 
mechanical jobs with unfailing regularity 


A 
gue FIRST NAME IN PHOTO-ELECTRIC CONTROLS 


RADIOVISOR PHOTO-ELECTRIC AND 
ELECTRONIC CONTROLS INCLUDE: 


LOOP CONTROL 

LENGTH CUTTING GAUGE 

LENGTH MEASUREMENT 

LIFT LEVELLING 

LIGHTING CONTROL 

MAXIMUM DEMAND INDICATOR 
ON-OFF CONTROL 

PAPER BREAKAGE ALARM 

POWDER LEVEL CONTROL 

PRESS AND MACHINERY GUARDING 
PRINT REGISTRATION 

PROCESS SEQUENCE CONTROL 
SHEET FEED CONTROL 

SMOKE DENSITY INDICATION AND ALARM 
SPRAYING—AUTOMATIC 

TURBIDITY CONTROL 

VISIBILITY MEASUREMENT 
VOLTAGE STABILISER 

WARNING DEVICES 


AMMONIA LEAKAGE DETECTION 
BUNKER LEVEL CONTROL 
BURGLAR ALARM—INVISIBLE RAY 
CONVEYOR CONTROLS 
COUNTING AND BATCHING 
CRANE OVER-RUN CONTROL 
DISPLAYS FOR ADVERTISING 
DOOR OPENING—AUTOMATIC 
DUST MEASUREMENT 
ELECTRONIC RELAYS 
ELECTRONIC TIMERS 

FLAME DETECTION 

FIRE ALARM—BALANCE BEAM 
FUME DETECTION 

GARAGE RAMP SIGNALLING 
HEAT TREATMENT CONTROL 
HEIGHT GAUGE 

HIGH TENSION GUARD RAY 
INSPECTION 


Full particulars from: 


RADIOVISOR PARENT LTD 


1 STANHOPE STREET LONDON - NWI 
Telephone : EUSton 5905/6 
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hers Bra nded. ¢e@ 


For decoration or branding 


your products, Butchers 
transfers provide a perm- 
economical 


anent and 


method of marking. 
Butchers supply transfers in 
all sizes, designs and shapes 
and printed in any number 
of colours, ranging from 
large designs used on Public 

kinds 
small trade-marks used by nearly every trade and industry. 
A.L.D. Approved 


and Commercial vehicles of all to decorative or 


Transfers for all Purposes 


Write to Dept. A./3 
J. H. BUTCHER & CO., LTD., Solito Works, Moseley Road, 
BIRMINGHAM 12 


Telephone: CALTHORPE 2612/3 Telegrams: ‘‘SOLITO, BIRMINGHAM’’ 





for use under 
conditions of 


SHOCK 


VIBRATION \z 


Size R.T. 150 Type Em- 
bedded of 150 wets. 
rating 


Size R.T. 50 Type 
Embedded of 50 wts. rating 


Es 


For these and other 
Types Write or 


phone 


Are 2155 





30, OXFORD ROAD, LONDON, 
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DRAWOUT STEEL TANK — 
RECTIFIERS 




















MY Easy to INSTALL 
INSPECT 
MAINTAIN 


tHe GENEARY ELECTRIC CO... CED., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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NEW HIGH STANDARD 
IN STABILISED 
A.C. POWER SOURCES 


The problem of stabilising an A.C. source 
of supply for the varying needs of industry 
has up to now been only partially solved. 
There are several types of saturated core 
constant voltage transformers which 
satisfy some of the conditions, but these 
generally are frequency dependent and any 
additional compensating circuit for this 
feature renders the equipment load depend- 
ent. Also there are the electro-mechanical 
type regulators depending on the operation 
of a transformer tap-changing mechanism 
by an automatically controlled motor, the 
disadvantages of such circuits are the slow 
speed of response and the inconvenience 
of moving parts. 

) There are many applications in industry 
and communications where the disadvant- 
ages of the above circuits render them 
unsuitable. Such equipment as radar, 
photographic printing, spectrometers, elec- 
tronic circuits and instruments containing 
illumination references call for a high 
degree of constancy of the mains supply 
under all operating conditions. 


We have therefore developed a piece of 
static equipment capable of supplying a 
variable load with constant voltage irres- 
pective of mains frequency and voltage 
changes. The equipment has been designed 
so that the output voltage has a low har- 
monic content, but in any case the R.M.S. 
value of voltage is maintained constant. 


A potentiometer connected transductor 
circuit is employed while the control 
winding of the transductor is supplied from 
a voltage sensitive circuit incorporating a 
saturated diode. 


A 1000 VA unit is now under development. 


ELECTRONICALLY CONTROLLED 
CONSTANT VOLTAGE SET tee VR/ECV 





Mains frequency 

Load yo 

Speed of response ... 

Input Voltage 

Output Voltage... 

Regulation ... oe ee 
Harmonic content of load voltage ... 
Physical size 

In sheet steel case 








The following specification gives the salient features of the performance of the set 


40-60 cycles/sec. 

Zero to 500 VA maximum 
5 cycles 

195-260 volts 

230 volts +0.25% | 

0.5% No load—Full load 
Not greater than 8% 

104” = 124” « 15” high 
Weight 52 Ibs. 








FOSTER TRANSFORMERS LTD., SOUTH WIMBLEDON, LONDON, S.W.19 


COMPANY 





A ‘LANCASHIRE DYNAMO HOLDINGS’ 





VRI5 
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THE GOLDEN RAY MkII/ 





FOR HORIZONTAL BURNING SODIUM DISCHARGE LAMPS 


MORE Lioht —LESS Mainfenance 


ene Golden Ray Mk. III is a selidly constructed and top casting acts as a further barrier to dust 

lantern, for either side or top entry. Gives and dirt. All exterior small parts are made of 
maximum light with a minimum of attention. stainless steel. 
Its high optical performance is assured by an ‘ 
entirely new designed machine-cut “ Perspex ” 
prismatic refractor panel which ensures an efficient 
and balanced light distribution on the road surface. 
Years of trouble-free service are assured by its | Porrr 
sound engineering construction. Its sturdy top \ \ “£e {HORIZONTAL _ESTRBUTION 
casting is die-cast from aluminium alloy. The | .\ +& oO 7 hry 
refractor panel is hermetically sealed to the 4 
interior surface of the “Perspex” enclosing bowl, ' 

. HORIZONTAL AND VERTICAL DISTRIBUTION USING 140 WATT 
whilst a heavy felt gasket placed between the bowl | SO/H LAMP, BASED ON INITIAL OUTPUT OF 10,640 LUMENS. 











INSTALLED BY LONDON BOROUGHS 


Thousands of Golden Ray Lanterns have proved themselves in use with many local authorities. In Greater Lon- 
don alone, they have been installed by the Boroughs of St. Pancras, Walthamstow, Wandsworth and East Ham. 


A A 
Aik pe 
SO 
+ ee 


o> eee) 
& Prog 


St. Pancras Walthamstow Wandsworth East Ham 


For literature and further information write to: 


eed Engineering & Lighting Equipment Co. Ltd., 


SPHERE WORKS, ST. ALBANS, HERTS. Telegrams: Voltarcon St. Albans. Telephone : St. Albans 2258/59 
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...on safe and complete protection. 
For over 60 years, Connollys’ Winding Wire 
has gone out all over the world to serve the electrical industry 
for a thousand and one useful and efficient purposes. Now, with 
an even more up-to-date factory to serve our increasing 
number of satisfied clients, our products are acknowledged 
everywhere as the best of their type. Your enquiries will be 


welcomed. Samples gladly supplied on request. 


The largest manufacturers of fine enamelled wire in the world. 


CONNOLLYS Cendimg Weres 


wi 


CONNOLLYS (BLACKLEY) LIMITED 
Kirkby Industrial Estate, Liverpool 
Telephone : SIMonswood 2664 Telegrams: ‘* SYLLONOC, LIVERPOOL ” 


Branch Sales Offices: 
Southern Sales Office & Stores : MIDLANDS : 
23, Starcross Street, London, N.W.| 15/17, Spiceal Street, Birmingham 
Tel : EUSton 6122 MIDland 2268 
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SUPPRESSORS FOR ALL PURPOSES... 





HAIR DRYER 
Television interference 
suppressor kit for all domestic 
appliances. 1, 2 and 3-amp. 





MOTOR RADIO 
Radio interference suppressor 
for motor vehicles. Type SV. 





OUBILIER 


ELECTRIC IRON 


Radio interference suppressor 
for thermostatically controlled 
electric smoothing irons. 
Type SM 6912A. 





REFRIGERATOR 


Radio interference suppression 


capacitors (Type SFK) and filter 
units (Type 4LO) for all domestic 


and industrial appliances. 





VACUUM CLEANER 
Radio interference 3-pin 
suppressor plug. 5-amp., 
13-amp. fused and 15-amp. 





>< 


DUBILIER 
| SUPPRESSOR 
\ TYPE SFK 408 
250Vv- Ac/D¢ 
WwW KG 
1, AMP MAR 
JA 


SEWING MACHINE 
Radio and television interference 
suppressor for electric sewing 
machine motors. Type SFK 4o0B. 





POWER MOTORS 

Radio and television interference 
suppressor for large motors and 
generators. Types SBN and SBC. 








For further details and quotations write to 


DUBNER: 


Dubilier Condenser Co. (1925) Ltd., 


Ducon Works, Victoria Road, N. Acton, London, W.3. 


Phone: ACOrn 2241 (5 lines). 


Grams.: Hivoltcon Wesphone London. Marconi Inter. Code. 


DNII6 





When it’s a question of 
I-N-S°U-L:A-T-1-0°N 
ask for “ASHLAM” Laminates 


“ASHLAM” Laminates are produced from paper, cotton fabric and fibreglass 
base materials. The fibreglass grades are bonded with Silicone, Melatnine, 
Phenolic and Polyester type resins, and have very high dielectric and insulation 








properties. 


“ASHLAM” Laminates are also available in the form of tubes with fibreglass 
base bonded with Polyester and Silicone resins. 


ask Ashdowns 


= i ae oe ee oe oe . 2 aS, Se 


ECCLESTON WORKS, ST. HELENS, LANCASHIRE. TELEPHONE: ST. HELENS 3206 


Ashdowns Limited is a subsidiary of Pilkington Brothers Limited. ““ASHLAM” is the registered trade mark of Ashdowns Limited. 














ALWAYS SPECIFY 





MIDLAND PACKING 
COMPANY LIMITED STU ed DY 


DERBY AIRPORT, BURNASTON, DERBY TRANSFORMERS 


Phone : ETWALL 323 





and be certain of 
Approved Packers to the Admiralty, War Office, TT TT 
Air Ministry, Ministry of Supply and to Industry. Ss ce § =] - 3 c £ oF ane 
i Sturdy Transformers 
Consult us over your packaging Problems and gy. Bie trsor for 
ensure that your Goods arrive at their all Industrial applica- 


destination without damage = 00 kVA. = 


EXPERT PACKERS OF EVERY KIND pies My He mcg 
OF ELECTRICAL GEAR, RADIO AND Departments — NCB. 
RADAR VALVES AND OTHER DELI- BEA. and many large 
CATE INSTRUMENTS AND PARTS, sniiiaiiidaaadies 
AS WELL AS MACHINERY, PLANT, RECON OE rioN 
EQUIPMENT, ENGINES, ETC. 


No job is too large or too small for us Our technical service is 


at your disposal. 
Cases, Crates and Cartons to special Write for our illustrated brochure 


ee eee) TURDY ELECTRIC. COMPANY HAITED 


WE ARRANGE COLLECTION AND DELIVERY 
BY ROAD, RAIL, AIR OR SHIP BURNOPFIELD NEWCASTLE UPON TYNE 
Telephone : Burnopfield 237 
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DEVELOPED BY 


For Band 111/Commere a 
gives 30° less attenuat 


Also available, Standard 70 ohm 
Co/axial at Competitive Prices 

and many types of 

Screened Leads and Cable and all types 
of Balanced Feeder Cables. 


LET OUR TECHNICAL 
EXPERTS ASSIST YOU 


being prepared for future delivery 


DE CABLE WORKS LTf 


ANDSWORTH, LONDON, S.W.18 


Telegrams: ‘‘Wan 





at 


SIMPLICITY-—THE KEYNOTE OF GENIUS 


ELECTRIC HEATERS 





{eee eee_e Qe ee == Se ee See eese=d 
1 EB BB BEE EB EEE EERE EEE a 
1B BEEE EEE BE EEE EEE EEE EERE EE EEE 
IRB REERE EER REREREREREREREEE EEE EEEE 
ISB BRRERRRRERERRERRERESREEEES 


ro Wet ptt Mules 7 
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SAFE FAVOURITES 
FOR THE 


MODERN HOME 


Safety First—by Heatrae 
Dry and well-aired clothes are essential for 
good health. Draw your customers’ attention 


to these Heatrae modern and attractive elec- 


trical methods of EXTRA COMFORT. 


Heatrae combined Air Warmer—Towel Rails, 
not only warm Bath Rooms or Dressing 
Rooms, but provide the comfort of warm, dry 
towels at all times. 

They are highly attractive in finish and 
appearance; they are perfectly safe—being 
designed for a useful loading of 500 watts, 


and will not scorch fabrics hung on them. 


Heatrae Airing Cupboard Heaters—although 
not intended for drying damp clothing, will 
keep clothes in ideal condition — ready for 


immediate use. 


Our Leaflet No. 64/T gives fullest 
We shall 


be pleased to send you copies. 


illustrated information. 


* 


Manufacturers of 


Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, 
Towel Rails, Airing Cupboard Heaters, Flameproof Heating 
Apparatus, Breakfast Cookers, Electric Fires, Food Trolleys, 


Warming Plates, Air Heaters. 


* 


ADVERTISEMENT ISSUED BY 


EATRAE LTD 


NORWICH - ENGLAND 





CAPACITORS 


Check your Power Bills .and you may find that the 
installation of Capacitors to improve Power Factor will save 
you a large sum of money annually. Improved Power Factor 
gives you the advantages of lower power costs, smoother 


voltage regulation and increased system load carrying capacity. 


Initial outlay can be recovered in 12-18 months; Capacitors are 


simple to install and maintenance is negligible. 


WRITE FOR LITERATURE OUTLINING THE 
ADVANTAGES OF INSTALLING ASEA CAPACITORS. 


ASEA ELECTRIC LIMITED 


Associated with Fuller Electrical & Manufacturing Co. Ltd. 


FULBOURNE ROAD, WALTHAMSTOW, LONDON, €E.!I7 
Telephone: LARkswood 2350 (10 lines) 


Also at BIRMINGHAM @ GLASGOW @ MANCHESTER @ DUBLIN 


} 


This 5-kVAr Capacitor corrects the power 
factor of a 15 h.p. motor on a machine tool. 


50-kVAr, 400-volt, 
3-phase, 50-cycle * 
Capacitor suitable for floor 
or wall mounting. 
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In public halls and civic assembly rooms the need for emergency lighting 
is now accepted. In future buildings of this sort the stand by electrical system will be 


planned at the same time as the main lighting is planned. Chloride Batteries Ltd. 


makers of Keepalite, the automatic emergency lighting system, offer 


the advisory services of their engineers to architects and 


electrical contractors in any part of Britain. 


A Product of Chloride Batteries Limited, Exide Works, Clifton Junction, Swinton, Manchester and Grosvenor Gardens House, Grosvenor Gardens, SW! $.73A 
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But they don’t have to be together. Put the motor where it can best do its job, tuck the 
controller away out of sight, and have those alert, instantaneous acting buttons and sensitive 
speed controls right where you want them — under your fingertips. 


The 4 h.p. ‘ ENGLISH ELECTRIC’ Magamp will give you push-button control in forward or 
reverse and flexible speed variation over an 8:1 speed range for a thousand and one tasks. 


Except for the forward and reverse relays, there are no moving parts and no valves, con- 
sequently maintenance is practically unnecessary. 

Typical applications for ‘Magamp’ motor control drives are:— power sewing machines, 
bobbin winders, work handling jigs, small lathes and potters’ wheels. 


“ENGLISH ELECTRIC 


‘magamp’ motor control 











THE ENGLISH ELECTRIC Company LIMITED, QUEENS House, KINGSWAY, LONDON, W.C.2 
Industrial Electronics Division “E”’, Stafford 


WORKS: STAFFORD ° PRESTON ° RUGBY ° BRADFORD LIVERPOOL + ACCRINGTON 


EMC.9E4 
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MODERN 
FOUNDRY 
CONTROL 


by 
E.A.C. 


(above) E.A.C. multi- 
motor panel installed 
_in the Ipswich foundry 
of Crane Ltd. 


' (above) General view 
of multi-motor panel 
and (right) interior of 
a section of the panel 


FHERE you see an E.A.C. 13 motor 2 sequence 
control panel installed in an up-to-date fully 
mechanised foundry. Selector switches enable the 
sequences to run independently or together as one 
sequence. Each motor can be started by its own 
push button; alternatively, for sequence control, 
a master push button starts the motors in a pre- 
arranged order with a time delay of 8 seconds be- 
tween each. Pilot lamps give visual indication of the 
flow, and audible warning is given 10 seconds be- 
fore a sequence is started. Master push buttons 
at strategic points shut down all motors in an 
emergency. 

E.A.C. multi-motor equipments are giving reliable 
service in all fields of industry. Our engineers will 
be happy to assist in coping with any motor control 
problem. 





E.A.C. ARE THE SINGLEPHASING 
PREVENTORKPELO;PLE 











THE Shsteg ite ve APPARATUS LONDON: MANCHESTER: GLASGOW 


BIRMINGHAM - LEEDS: NEWCASTLE 


COMPANY LTD . ST. ALBANS mee SWANSEA - (PSM 


MAKERS OF MOTOR CONTROL GEAR AND INSTRUMENTS FOR NEARLY HALF A CEN’ 
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rubber cable 


to work with 


ELECTRICAL EQUIPMENT 





CROMPTON PARKINSON LIMITED 


CROMPTON HOUSE - ALDWYCH - LONDON W.C.2 


TELEPHONE: CHANCERY 3333 




















SODIUM LAMPS 


are used in the 
largest streetlighting 
installations 


There are no 
Sodium lamps which 
give-More Light 
or-Last Longer 


than 
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UNTIMELY INVESTIGATION 

Once more the Board of Trade has picked on a branch of 
the electrical industry for investigation by the Monopolies 
Commission. This time it is the supply of electronic valves 
and cathode ray tubes that has been referred “for a report 
on the facts and their bearing on the public interest.” ‘This 
brings to four the entirely electrical subjects that have been 
before the Commission, out of only nineteen past and present 
references. Reports on lamps and cables have already been 
published, and the work on electrical and allied machinery 
must now be near completion. The new reference will 
continue the unnecessary tradition which seems to be estab- 
lished, that there must always be an electrical subject before 
the Commission. Why has the Board of Trade so close an 
interest in electrical engineering? The industry is, of course, 
well organised. Unlike some traditional industries it has been 
built on a foundation of scientific investigation with all that 
entails of a relatively free exchange of information, rather 
than close preservation of some mumbo-jumbo of trade 
secrets. Commercial rationalisation has inevitably gone hand 
in hand with technical co-operation. It seems to be the 
opinion of the Monopolies Commission and those associated 
with it, that the two are separable; indeed a most doubtful 
proposition. Five years of probing into the electrical industry 
has been the result, and this has placed a heavy burden on 
senior Officials; indeed, as a B.E.A.M.A. spokesman has 
pointed out in relation to the investigation affecting that 
Association, it has diverted effort from the task of export 
selling, a result in itself contrary to the public interest. Con- 
sidered in this light, this latest reference seems basically 
unjustified at the present time, the more so since the Commis- 
sion is in any case currently considering generally the whole 
question of discriminatory practices and their desirability. 


300 MW PUMPING FOR THE PEAK 

Renewal of the British Electricity Authority’s application 
to Parliament for powers to carry out a new North Wales 
Hydro-Electric scheme will doubtless give rise again to strong 
opposition from amenity zealots. However, the Authority 
has abandoned the more contentious proposals of its earlier 
plan, notably the headwater diversions in connection with 
the Rheidol scheme, and there should be a good chance 
that the private Bill concerned will have a safe if somewhat 
stormy passage. Indeed, the proposals come at a time when 
it appears more than ever necessary to make use of the 
marginal energy resources in this country to tide over 
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the increasingly difficult fuel situation likely to exisi 
until large scale nuclear power becomes a reality. Yei 
it is not only as a source of energy that the present 
scheme is of interest: in its Ffestiniog proposals it gives 
pecial emphasis to the peak-load problems of the 
country’s supply system. As a contribution to easing 
these, the Ffestiniog station is planned as the first large 
scale pumped storage scheme in Great Britain. Centri- 
fugal pumps as well as water tu:bines will be connected 
to the shafts of the 50MW alternators, and _ these 
mac..ines will be designed for running as either motors 
or generators. During off-peak periods water will be 
pumped back from the discharge pond to the upper 
reservoir, some 1,000 ft above the water turbines, energy 
io: this operation being obtained from the supply 
system generally. At peak hours, Ffestiniog can then 
work to the full extent of its 300 MW ultimate capacity, 
without undue concern with the way the reservoirs are 
drawn upon. Since Ffestiniog is to be connected to a 
spur on the 275 kV Supergrid, the extra capacity thus 
offered will be of value to the country as a whole. It is 
this which must account for the low load factor 
of 11% envisaged for the scheme. This cost will 
give an interesting measure of the worth of peak 
kilowatts. 


CHOICE IN ENGINEERING 
A House of Lords debate on technological education 
last week, concerned as usual with the quantity and 
quality of engineers, provided a convenient occasjon for 
a further statement of Government policy on training 
facilities at university level. The decision to avoid the 


separate technological university and concentrate instead 
on expansions in the facilities for engineering and science 
studies; in more conventional establishments was con- 
firmed, and strengthened with 4 promise of more money 
and faster progress. Beyond this overall question of the 
form h.gher education is to take, however, there lies a 


problem of proportions: how many technologists in 
each category? Investigations of the Institution of Elec- 
trical Engineers into this subject have alreacy led to 
he conclusion that electrical engineering is not receiving 
it; equitable share of the best of school-leavers and 
ersduates, and there is as well some question of the 
real sufficency of the overall supply of electrical 
engineers. Rearing its head too, is a problem still less 
tractable. Is a reasonable proportion of those who 
study electrical engineering aiming for a “power” career 
as distinct from one in “communications and elec- 
tronics’” The evidence is increasing that it is not, and 
that something of a shortage is developing in the power 
field. There is ominous support for such a reading of 
the situation, in the similar experience that has afflicted 
heavy electrical engineering in the United States. Elec- 
trical power engineering cannot offer the glamour of 
electronics, nor the same excitement of being on the 
crest of a great wave of new technological creativeness; 
but the older branch of the profession has many com- 
pensations. How to make a career in power engineering, 
including supply and manufacture, more attractive to the 
young entry may, however, before many years, become 
a major concern of the industry. 
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LAMP LIFE CONSISTENCY 

Lamp life has been increased steadily in the past few 
years notably in respect of fluorescent and discharge 
lamps. Such progress brings obvious advantages for 
the lamp user, but there are other improvements which 
have been occurring at the same time whose importance 
is less readily appreciated. Outstanding amongst these 
is enhanced uniformity in quality, as denoted by a 
smaller spread in the life of lamps operated under similar 
conditions. Such improved uniformity means that the 
user “knows where he is.” In particular, it makes more 
attractive the operation of group replacement schemes, 
such as are common in street lighting practice. On 
occasion these can effect a saving of several shillings 
per lamp in replacement cost, as compared with the 
more common practice of replacement on failure. The 
advantages of such schemes are discussed in some detail 
in a paper which Messrs W. Robinson and J. W. 
Strange presented on Tuesday to the Illuminating 
Engineering Society. These authors suggest, on a 
basis of study of a wide range of industrial and commer- 
cia] installations, that where sheer size of installation 
is important, or where fittings are relatively difficult 
of access, the cost of labour for group replacement may 
be as low as 20% to 30% of that for individual lamp 
replacement. This saving is sufficient to make study of 
such schemes a worth-while exercise for plani engineers 
generally. 


NOVELTY IN SPEED CONTROL 

Nothing has occurred in electrical machine design to 
match the sweeping advances achieved by electronics 
and communications engineers. The story has rather 
been one of steady and valuable advances in the tech- 
nology of manufacture and application. This adds 
piquancy to the temporary excursion into fifty cycle 
company of Professor F. C. Williams who last week 
with a colleague presented a paper to the Institution of 
Electrical Engineers, not on his familiar topics of radar 
or of electronic computation, but on a radically new 
conception of a variable speed induction motor with a 
solid rotor. The idea is simple enough in principle: 
stator pole pieces each carrying a multi-pole three-phase 
winding are twisted relative to the rotor axis to give 
continuous speed variation. Complications of rotor 
winding of commutators or of slip-rings are rendered 
unnecessary. and the possible ratio of maximum to 
minimum speed made available is attractively large. 
Of course, there is a deep chasm of difficulty between 
the demonstration that such a bright idea will work in 
a relatively small, low efficiency machine,-and its even- 
tual emergence as a technically practicable and commer- 
cially attractive range of motors. Certain inherent diffi- 
culties exist which may indeed restrict the new motor 
largely to the role of curiosity, but there is nothing 
wholly impracticable about it, and g ° 
it is well worth further attention 
and investigation. Its appearance is 
an invigorating event in a field that 
has been generally quiet for many 
years now. 
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CUTTING DOWN 
MACHINE TIME 


Electronic Control offers 
Increased Flexibility and 


Provides Fuller Utilisation 


By J. SHAW * 


HE war years and conditions since have demanded 

that all machine tools should be used to the limits 

of their capacity. Both jig and tool engineers have 
exercised their ingenuity to reduce to a minimum the 
setting-up time. Further, when new alloys are produced 
their “machineability” is an important factor in the assess- 
ment of their qualities, and a great deal of research has 
been undertaken to determine the optimum tool angles, 
tool materials and cutting speeds for old and familiar, as 
well as new metals. 

Planers are no exception in this urge for greater pro- 
ductivity and it is not surprising that the drive of these 
reciprocating tools should have been subjected to much 
consideration in recent years. 


Drive Fundamentals 
Although several methods are available for driving these 
reciprocating tools, by far the most popular since its incep- 
tion in 1909 by Lancashire Dynamo, has been the Ward 
Leonard type of Planer Drive. The Lancashire Planer 
Drive has been progressively improved over the years and 
many features added but the fundamentals of the drive 
have remained the same. These are briefly stated below. 
The table-driving moter has its direction of rotation 
determined by the direction of the generatof excitation and 
its speed determined by the magnitude of the generator 
excitation and also its own field excitation. Switches oper- 
ated by tappets moving: with the planer table select, via 
contactors, the required magnitude and direction of the 
field excitations. Two or more speed regulators are pro- 
vided. One regulator controls the speed during the cutting 
stroke, and another controls the speed (usually greater) 
during the idle return stroke. A further regulator may be 
provided which regulates the speed during one or more 
portions of the cutting stroke. This device is useful for 
the following reasons: (a) Where planing surfaces with gaps 
between them, the gaps can be traversed at a higher speed 


* Lancashire Dynamo and Crypto Ltd, 


Genera} view of Loudon planer with Ward Leonard set in foreground. The 


control desk can be seen between the side members 


than is used whilst the metal is being cut. (hb) The tool 
can be made to enter and leave the surface at reduced 
speed thereby reducing shock at the tool and job. Badly 
broken edges of planed surfaces are thus avoided and 
tool life is often increased. (c) The speed can be reduced 
when planing a local hard area of metal. 

The feature described above has come to be known as 
the “accelerating” device. A “retarder” device is sometimes 
adopted, particularly where the work involves planing up 
to a shoulder. In such cases it is important to ensure that 
the point of reversal is not altered when the speed during 
the main part of the stroke is altered by the operator. This 
device is arranged to drop the speed to a low value immedi- 
ately before the reversing switch is engaged by its tappet. 


Auxiliary Drives 

In addition to the main drive on a planer, some means 
must be provided for actuating the feed. This is an 
intermittent motion, as opposed to the continuous feed 
motion of a lathe. The tool must be moved by an adjust- 
able amount immediately prior to cutting metal on each 
working stroke. If a motor is used to drive the feed 
transmission then the motor must be made to rotate by a 
definite number of revolutions and fractions of a revolu- 
tion, including accelerating and stopping, just before the 
commencement of each cutting stroke. The number of 
revolutions and thus, the amount of feed applied, must 
be adjustable by the operator. Numerous ways, both 
electri¢al and mechanical, have been adopted in the past 
for providing the feed drive and it is essential that special 
consideration be given to ensuring rapid and accurate 
application of the feed. 

Among other devices fitted on planers and acting in 
conjunction with the drive are tool-lifting solenoids which, 
when energised on the idle return stroke, lift the tool tip 
clear of the work. Damage of tool and work caused by 
trailing of the tip on the work is thereby avoided. Various 
small motors are often adopted for raising and lowering 
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Fig. 2. Block schematic diagram of control system 


the cross slide, rapid traverse of the tool boxes (although 
these functions are frequently dealt with by the feed motor), 
the driving of oil pumps, cross slide locking mechanisms, 
and to perform other auxiliary functions. 


Electrical Considerations 


When a new Loudon Planer was installed at the L.D.C. 
Trafford Park Works, this afforded an opportunity of 
adopting a drive embodying closed loop techniques—a 
field in which Lancashire Dynamo Electronic Products 
Ltd., are well-known. 

Considering firstly the table drive, the fast cutting and 
return speeds possible on modern planers will not give 
an increase in production if the reversal at each end 
of the stroke is sluggish. During each reversal the kinetic 
energy of all the moving parts must be absorbed by 
regeneration of the motor, then the kinetic energy is rein- 
stated during acceleration in the new direction. The revers- 
ing time varies inversely as the motor’s average torque 
which, for fixed field current, is almost proportional to 
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armature current. The heating loss in the motor is a 
function of the square of the r.m.s. torque multiplied by 
the reversing time. Thus, the nearer the r.m.s. torque 
approaches the average torque, the more efficient the re- 
versal, the ideal being reversal under controlled constant 
current conditions. A further consideration inherent in all 
motors is that the torque produced at high armature 
currents does not rise proportionally to the current owing 
to armature reaction. Thus high peaks of armature current 
during reversal should be avoided. Lastly, reversal under 
constant controlled torque imposes the least onerous con- 
ditions upon the gearing and structure of the machine tool. 


Application of Electronic Techniques 


On this planer, which has an eight-foot gap between 
housings, and is six feet from table to fully-raised cross- 
slide tool tips, with eighteen feet maximum stroke, (illus- 
trated in Fig. 1), thyratrons have been used to supply the 
motor and Ward Leonard generator fields. The thyratrons 
are controlled by electronic amplifiers operating on the 
closed-loop principle, which is becoming increasingly well- 
known. The speed regulators are, in effect, potentiometers 
which select a stabilised voltage proportional to the re- 
quired speed. This voltage is compared with a voltage 
proportional to the actual speed of the planer and the 
error, suitably amplified, is used to adjust the circuit con- 
ditions so as to reduce the error. Overriding this control 
is the armature current limit control. A voltage propor- 
tional to armature current is obtained from the voltage 
drop across the motor interpoles. 


The generator field winding is in two portions, each 
portion excited from a separate pair of thyratrons so as to 
give two opposing m.m.f.’s. The two pairs of thyratrons 
are in phase opposition. By this arrangement, control of 
the generator field between maximum in one direction and 
maximum in the other direction can be obtained without 
discontinuity. The motor field thyratrons are controlled 
by a separate amplifier which is coupled to the generator 
field control amplifier in such a way that full motor field 
is established whenever the generator voltage is below its 
working maximum. The block diagram (Fig. 2) indicates 
the control scheme. 


As mentioned previously, most planers have their points 
of reversal and speed changes during their working stroke 
controlled by switches, which are 
operated by tappets mounted on 
the edge of the table or on a dial. 
On this new drive, adoption of the 
new techniques has_ eliminated 
these switches together: with their 
operating tappets which are some- 
times a danger to the operator. In- 
stead, a mimic set-up at the control 
desk enables the operator to set the 
points of reversal and _ speed 
change by sliding model “tappets” 
along a scale representing the table. 
These model “tappets” are ganged 
to a potentiometer in the desk, and 
a second potentiometer is also 
driven by the table. Thus when the 
table position potentiometer voltage 
agrees with the desk “tappet” volt- 
age, a relay is operated by the 


Fig. 3. Close up view of contactor and 
control cubicle. The operating desk is on 
the right and shows the setting position 
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positional control amplifier to effect the required change 
in circuit conditions. Fig. 3 provides a general view of the 
control desk and cubicle. 

The feed drive comprises a slip-ring motor having an 
“impulse unit” integral with it. This impulse unit is a device 
for supplying a number of impulses, proportional to the 
angular displacement of the feed motor, to an electronic 
integrator in the panel. It, consequently, produces a volt- 
age proportional to the amount of feed and compares 
this with the amount of feed required. When the required 
amount of feed has taken place the feed motor is stopped 
by polarised braking. The feed motor igs used also for 
quick traverse of the tool boxes and cross-slide elevation. 

Maintenance of the electronic equipment is simplified by 
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incorporating the smaller components into plug-in chassis, 
some of which are interchangeable with others within the 
same equipment. The machining time of jobs involving 
fairly short stroke operation, has been reduced by as much 
as 124% in some cases. During the planing of bedplates 
where two pads are being planed, having a space between, 
which can be traversed at high speed, the rapid acceleration 
and retardation obtained on this planer has often reduced 
machining time by 10%. 

In conclusion this, drive indicates that the adoption of 
electronic techniques on planer drives is technically prac- 
ticable, and certain advantages accrue. Apart from the 
equipment discussed above, a similar drive has recently 
been successfully commissioned in Canada. 


Prospects a Atomic Energy 


Possibility of Power Production in the Near Future 


to the London Local Group of the National Technical 

Groups of the Electrical Power Engineers’ Association 
last week, when Dr S. G. Bauer gave a lecture on “Fuel 
Resources and Atomic Energy.” Dr Bauer began by giving 
a résumé of the development of power consumption in 
this country and emphasised that coal production had 
remained virtually constant since the turn of the century. 
At the moment practically the whole of the coal output 
was utilised within Great Britain, and any increased 
demand from power stations would have to come from 
the requirements in other fields. At the present rate of 
production it was estimated that in 5O years the difficulty 
of raising coal would become such as to double the cost. 
A solution would be the use of atomic energy to take some 
of the load. 


\ SURVEY of the power and fuel situation was given 


Reactor Design 

The atomic energy programme put engineers in a 
dilemma, as the plants for war purposes were put up 
regardless of expense, while commercial use implied that 
cost had to be considered. There was a large number of 
reactor combinations available—possibly 125 practical 
variations—and a selection of these left about ten which 
showed high promise. 

Existing work was available on the natural uranium 
reactor using heavy water as a*moderator. This was com- 
paratively small, about 10 ft in diameter by 10 ft high, but 
required 20 tons of heavy water, a most expensive item. 

Graphite could be used as a moderator, but meant that 
the pile size went up to a 30 ft cube, and required about 
1,000 tons of graphite. 

By using the isotope U235 instead of U238, the field 
widened as U235 had a good minimum size and could 
also be used to provide plutonium. This type of reactor— 
the breeder reactor—had interesting possibilities. It needed, 
however, pure fissile material and although its critical size 
was about that of a football, the material worked out at 
about £30,000 per Ib. It was also difficult to extract large 
heat quantities, up to 100 MW, out of such a small volume. 
Further, the critical size was really critical, and as fissile 
material was used up it had to be replaced—a difficult task. 

The highest temperatures one could obtain using graphite 
as a moderator in a normal pile was about 300° C, and 
after considering temperature gradients the actual working 
temperature available was much less. In Calder Hall, 
carbon dioxide had been selected as a heat transfer medium. 

A number of projects had been considered using water 
as a moderator, and “Nautilus” used high pressure water 


which was flashed into steam for driving the turbines. One 
of the troubles of using high pressure water was that 
corrosion of pipes was greatly accelerated by the radio- 
activity in the water. 


Liquid Metals 


In large reactors, water tended to absorb too many 
neutrons and it was preferable to use liquid metals such as 
sodium or sodium cadmium alloy. This was less corrosive 
than high temperature water. Handling such metals posed 
severe technological problems. Normal valves or pumps, 
for instance, could not be used. An electrical pumping 
attack had, however, been developed which had an effici- 
ency of 30 to 35%. The heat transfer with liquid metals 
was fantastic, a heat exchanger the size of a fairly large 
table being able, with sodium/sodium, transfer to handle 
the entire output of Battersea power station. 

In conclusion, Dr Bauer considered that the breeder 
reactor had a possibility for base load working, and he 
thought that small high-pressure reactors might be operat- 
ing before the large commercial breeding piles. It was 
unlikely that atomic power would play a significant part 
until 15 to 20 years time. 





U.S. ATOMIC POWER STATION PROJECT 


It has been announced that as part of the U.S. Atomic 
Energy Commission’s five-year nuclear power project, a 
25 MW atomic power station is to be built to give 20 MW 
as heat and 5 MW aas electricity. The reactor will use 
slightly-enriched uranium fuel, and will be moderated and 
cooled initially with ordinary water. Construction is to 
start during 1955 and completion is scheduled for 1956. 

The parent company responsible for the design, develop- 
ment, construction and installation is Allis-Chalmers Manu- 
facturing Co., of Milwaukee, Wisconsin, and under the 
contract, the company was to design and develop com- 
ponents with special sealing devices to prevent all leakage 
of steam air and water. If this can be performed success- 
fully the use of heavy water will become a practicable 
proposition, with resultant economy in cost of output. 

It is emphasised that the Experimental Boiling Water 
Reactor is to be regarded as a small-scale pilot plant only 
and the electricity produced will not be competitive with 
that from large central station plants. However, it is ex- 
pected ‘that the information gained from its construction 
will contribute immeasureably toward the ultimate goal of 
commercial nuclear power. 
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PLANS FOR NORTH WALES 


HYDRO POWER 


B.E.A. introduce Bill for modified Ffestiniog and Rheidol Valley schemes 


from the Ministry of Fuel and Power, the B.E.A. 

published last week the private Bill which they are to 
promote in the present Parliamentary session for the 
development of the Ffestiniog pumped storage and the 
Rheidol hydro-electric schemes in North Wales. The Bill, 
if authorised by Parliament, will confer upon the B.E.A. 
powers to construct and erect works and generating plant 
in the two districts to increase its installed capacity by 
349 MW, and will carry the title of the North Wales 
Hydro-Electric Power Act, 1955. 

Concerning the Ffestiniog scheme, the Bill will empower 
the Authority to build a dam across the River Stwlan 
at the point of its emergence from Lyn Stwlan to raise the 
level of that lake sufficiently to provide power to operate 
the six water-wheel sets to be installed in the station. A 
pressure tunnel will then convey the water from Lyn 


P ERMISSION to go ahead having now been obtained 


Stwlan to a valvehouse some two-thirds of the distance 
between the dgm and the station. From the surge shaft 
six steel pipes then carry the water the rest of the way to 
each of the sets. The outflow from the turbines—which 
will be probably of the Francis type—is to discharge into a 
lake formed by a dam across the River Ystradau at its 
junction with the Cwmorthin. As may be recalled, the 
Ffestiniog scheme is planned to provide power at peak 
periods only, when 300 MW will be available by the dis- 
charge from Lyn Stwlan over a head of approximately 
1,000 ft. At off-peak periods the water discharged into 
the lower lake will then be pumped back up to Lyn Stwlan. 
For this purpose the sets will be capable of both generating 
and motoring, whilst the shafts will carry both water wheel 
and centrifugal pump. 
For the Rheidol scheme, which is far more exten- 
sive although only 49 MW of plant is involved, three 
dams are to be constructed. The 
uppermost, 150 ft long will span 
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the River Rheidol about half a mile 
down stream from its affluence 
with the Camdwr. Water from the 
reservoir so formed will then be con- 
veyed by tunnel to a surge shaft, and 
from there by a short surface pipe to 
the first station which will have an 
installed capacity of 12 MW. This 
station discharges into the second 
reservoir, formed by a dam across the 
Rheidol just below the point at which 
the Lant Dinas enter it. From this 
intermediate reservoir a tunnel con- 
veys water to the lower station (36 
MW) which is to. be located on the 
Rheidol near Rheidol Falls. To 
equalise the intermittent discharge 
from this station, the Rheidol is again 
dammed a little way below the station 
to form a balancing lake, the head so 
formed to be utilised for powering the 
remaining 1 MW set. 

The present Rheidol scheme is thus 
completely different from that pro- 
posed originally, and which met con- 
siderable opposition. Only the head 
waters of the Dovey are to be diverted 
three leats being provided for. The 
water of the Castell River will also be 
diverted, before it flows into the 
Rheidol, to flow into the intermediate 
reservoir. The Bill requires the 
Authority to maintain water flow 
meters at certain points, and to make 
good any diminution in water supplies 
for agricultural or domestic purposes. 
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This map shows the works to be undertaken by 

the British Electricity Authority in the Rheidol 

and (inset) Ffestiniog hydro-electric schemes as 
laid out in the Bill 
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Stator Twisting 
gives vartable speed 


NEW DESIGN PRINCIPLE FOR 


induction motor; its drawback is the difficulty of 

obtaining from it a variable speed characteristic. A 
new approach to this problem is suggested in a paper* 
which was presented to the Utilisation Section of the I.E.E: 
on Thursday last. This is essentially the use of machine 
in which the angle between which stator and rotor axis 
can be varied, in order to produce a variable speed. 

The proposal for such a motor has arisen from the 
interest in “linear” three-phase motors of the type used 
for launching aircraft and pumping liquid metals. In such 
a motor the stator has effectively the winding of a normal 
cylindrical machine opened out flat. The magnetic field 
developed travels with a linear velocity v,=2pf feet per 
second where p is the pole pitch in feet and f the frequency 
in c/s. If an infinite but weightless conducting sheet were 
placed over such a stator, eddy currents would flow and 
the effect would be to move the sheet at velocity v.=Vs 
in the direction of field travel. If it moved more slowly 
power would be drawn from the supply, and work per- 
formed. But suppose the sheet were constrained to move 
at an angle to the field direction: what then? 


G insictin m is the great merit of the squirrel-cage 


Experimental Results 

Experiments have been performed on a disc machine of 
the type shown in Fig. 1. It is found that over a range 
of values of # (angle of stator centre-line with tangent 
defining the mean direction of the rotor under the stator) 
the appropriate equation for linear speed is vs=vV. cos 6. 
In other words, the “conducting sheet” (the disc) has a 
component of speed in the direction of the field equal! to 
the field velocity. As the stator is turned, the disc goes 
faster. What is actually determined is that time per revolu- 
tion (the inverse of speed) is proportional to r cos 6. With 
the stator pointing to tne centre of the disc, the speed 
would theoretically be infinite, but the torque, zero. 

In addition to the driving force introduced by the 
motion of the copper disc under the poles in the direction 
of the field there is a component of motion at right angles. 
This produces the braking effect always present when 
copper travels in a magnetic field. Investigation shows 
that for a high speed range, the ratio of pole width (w) 
to pole pitch (p) must be relatively high. 

In the model sketched, end effects are of course 
important, and they produce various distortions of the 
simple equation mentioned. The first machine made, more- 
over, used a plain copper disc, and its efficiency was only 
about 0°1%, most of the loss being in the stator copper. 
An improved disc machine was made with the following 
improvements. 

(a) The rotor 
600 c/s. 

(b) The airgap was reduced and the pole pitch increased. 


speed was increased by operating at 


* A Brushless Variable-Speed Induction Motor by Prof F. C. 
Williams, 0.B.E., D.SC., D.PHIL., F.R.S., M.LE.E.. and E, R. 
Laithwaite, M.SC., GRADUATE L.E.E. 


INDUCTION MOTOR 





Fig. |. Diagram of experimental motor using copper disc; r is 
the distance from the disc centre to that of the stator 


(c) Iron was incorporated in the rotor by inserting iron 
rivets in the copper disc, afterwards machining both faces 
flat. In this connection it has to be noted that the stator 
has to conduct in all directions; a normal squirrel cage 
is useless. 

The result was a machine with a } in, thick copper rotor 
of 6 in. radius, having 1,200 1/8 in. diameter rivets inserted. 
Stators 2-1 in. square with 10 poles carrying a four-pole 
winding were arranged with their centres at just less than 
Sin. radius. The stators could be rotated as required. Phe 
performance results obtained are shown in Fig. 2. A 
speed range of over 2:1 was obtained, with cos 6 varying 
from | at the minimum to } at the max. (6 from 0 to 76°). 

A variety of experiments made with this machine suggest 
that a machine using the effect described can be produced, 
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Fig. 2. Performance curves for experimental machine described 
in the text operating at 600 c/s 





Fig. 3. 
Arrangement of rotor and 
stator in spherical machine. 
The rotor is a section of a 
sphere, and the stator face 

is hemispherical 


and that it seems to have all the properties of the normal 
squirrel-cage induction motor. Obviously; the disc machine 
has many disadvantages, particularly the change of surface 
speed with radius, which limits stator width and hence 
pole pitch, since w/p must be large. Some easing of this 
restriction may be obtained by changing from a disc 
construction to a barrel construction. This is of the type 
used in conventional machines except that, to allow 


rotation of the stator poles, it must be a spherical barrel, 
derived from a sphere. The inner pole surface is hemis- 
pherical. For a given rotor radius, a pole-width equal to 
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the radius can be employed with only a 12% variation of 
surface speed under the pole. It is hoped that with such a 
construction, using a largely reactive rotor, a useful speed 
range of 3:1 can be obtained. 

In the discussion at the I.E.E. meeting there was an 
understandably cautious approach to the idea of the motor 
as a practical machine. Indeed, the authors themselves 
emphasise that the paper is intended merely to give an 
early announcement of a new possibility. Perhaps the 
chances of practical application were best summarised 
by Mr G. B. Alvey (Mather and Platt). He emphasised 
that the trouble with most variable speed motors is their 
complicated construction and their lack of suitability for 
high speeds. If the moving pole machine could be 
developed in large sizes and for high speeds there would 
be a good future for it. However, he thought that at 
present it seemed essentially a low speed machine. At 
medium speeds it might have applications where motors 
had to operate in a foul chemical atmosphere. There 
would be competition with double-cage s.c. motors whose 
speed was varied by altering the applied voltage via an 
induction regulator. Such motors had an unstable speed/ 
load characteristic, and the twisting pole motor might 
better this. 


Technological Education 


HE case for the establishment of one or more “techno- 

logical universities” and for the upgrading of selected 
technical colleges, was argued once more in Parliament last 
week, when Lord Glyn initiated a House of Lords debate 
on higher technological education. He drew attention to 
the recent report of the Parliamentary and Scientific Com- 
mittee (see ELECTRICAL TIMES, 29th July, 1954) which made 
recommendations on some of these matters. 

The principal Government speech was made by the 
Marquess of Salisbury, Lord President of the Council, who 
at the beginning of his statement emphasised that there is 
still a shortage of technologists. On the subject of the 
technological university, he said that many of our foremost 
scientists oppose the establishment of any such institution. 
He condemned it, despite its theoretical merits, as “not at 
present a practical possibility.” In these circumstances, the 
right policy for developing technology in the foreseeable 
future was to concentrate on the building-up and develop- 
ment of certain existing university departments and tech- 
nical colleges. 

Reviewing existing plans at university level he referred 
to the proposed “massive expansion” of Imperial College, 
South Kensington, and for major developments at Glasgow, 
Manchester, Leeds and Birmingham. These were backed-up 
by less extensive schemes elsewhere. All in all, these 
schemes were expected to involve a capital expenditure of 
£15 millions or more during the next 10 years. 

So far as technical colleges are concerned, the Lord 
President had no new proposals to offer, and he rejected 
suggestions that certain colleges should be taken from 
the control of local education authorities and given acad- 
emic independance and a source of finance similar to the 
University Grants Committee. About 30 colleges had been 
planned for development ultimately into advanced regional 
colleges, but he felt it unrealistic to suggest that their lower 
grade activities in training technicians and craftsmen could 
be taken away easily and quickly. This was being done, 
but it would inevitably take a long time. 

Supporters of the technological university who spoke in 
the debate included Lord Cherwell and Viscount Waverley. 
The latter did not believe that matters would be right until 
technology was recognised as being academically in no res- 


pect inferior to pure science and the arts. He felt that the 
setting up of large independent technological institutions 
should in no way prevent the full development of engin- 
eering faculties in the older universities, but he called for 
the new institutions to have the power to grant degrees. 
Lord Cherwell was more outspoken. He called for full 
scale technological universities, recognising that each one 
would cost about £1 million a year, and would need to be 
equipped on such a scale that it would not be justified 
were less than 3,000 students in attendance. Of the 
Universities, only London was large enough to absorb 
such an institution. He gave the Royal Technical College, 
Glasgow, as an example of an existing college which should 
be allowed and helped to expand in this way, independently 
of any university. 


Amongst those opposing this idea was Viscount Fal- 
mouth, Chairman of Imperial College. He felt it would 
be a retrograde step to go forward with the idea of estab- 
lishing a technological university. On the Continent and 
in America, he felt that the tendency was away from 
exclusively technological institutions. For instance, in the 
Massachusetts Institute of Technology and the Californian 
Institute of Technology it had been decided that students 
must spend one-sixth and one-fifth of their four years, 
respectively, in studying humanities or social subjects. 
With reference to technical colleges, he thought that where 
a course in a certain subject was of a particularly high 
standard, as might happen if there were large factories 
interested in that subject in the locality, then that particular 
course should be affiliated with the courses of a central 
college, so that the students concerned might proceed to a 
university degree. 


The Earl of Halsbury, who is Managing Director of the 
National Research Development Corporation, said that there 
were about 200 engineers working on high speed digital 
calculating machines in this country. In the United States 
there were 1,700 in one firm alone, and that was only 
one of three big firms interested. He suggested that for 
the U.S. and G.B. statistical ratios were: population, 3:1; 
wealth, 10:1; university students, 30:1. That was why the 
Americans could flood engineers into a project. 
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Fluid Filled ‘ Radiators’ 


HAVE read with considerable interest all the comments 
about my letter on the above units and would like to 
answer some points which have arisen. 

To “Peregrin” (your issue of 11th November) I would 
state that having also tried and tested many forms of 
electric heating units I must agree on the small warm area 
around badly designed fires. At the same time, however, 
well-designed fires project their heat beams considerable 
distances. The following distances for body comfort con- 
ditions from appliance to body were measured on test: 9 ft 
for a 2,000 W fire and 13 ft from a 2,500 W model. This 
hardly necessitates the occupants huddling round the fire 
for comfort or for there to be a “myriad of fires about 
the place.” 

Mr A. C. Hazel’s observations (25th November) of true 
comfort for domestic use have been proved over and over 
again. It is not generally known, however, that the radiant 
fire provides exactly these conditions with 30-40% of its 
heat emission as convection and 60-70% as radiation 
(figures for pencil-type elements). This amount of convec- 
tion is usually sufficient for background heating in aver- 
aged-sized rooms and only large rooms may need additional 
air heating. 

“Electro-Thermal” (2nd December) raises several points, 
but from his statement (60° F air temperature is necessary 
for radiant heating) he reveals that he is unaware of the 
basic principles and comfort conditions of this method of 
heating. If he had considered the warmth received from 
the sun amid the snows and low air temperatures of Switzer- 
land he would have appreciated the folly of his remarks. 

It was not my intention to advocate radiant heating for 
all space heating problems, there are applications for all 
methods, but in particular for living rooms of domestic 
dwellings. 

In conclusion, the proof of the pudding is 3 years’ 
entirely satisfactory radiant heating of living rooms with 
heat cheaper and more quickly produced than with fluid 
filled radiators. 

A. W. Bates. 


MANCHESTER. 


Status and Salary 
N your leading article “Status and Salary” you touch 
a very vital point—status. 

When an engineer finds himself provided with a van 
inferior in every way to those supplied to meter readers, 
cooker repair men and other non-technical staff, I think 
you will agree that it is time that some “positive and recog- 
nisable advance in status” be made. 


“Van driver.” 
SCOTLAND 


Isolator Overheating 


HILST I agree that a main isolator should not be 

used as a make-shift coat hanger, I do not think 

that this could have been the cause of the overheating and 

subsequent breakdown to earth of the 30 amp isolation 

switch referred to by R. W. B.—‘‘Problems and Practice,” 
9th December. 

The design of this type of isolator is such that the con- 
tacts are closed and opened directly by the internal spring 
lever mechanism which in turn is actuated by the external 
It is not possible to partially close or open the con- 


arm. 
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tacts by means of the external arm. This arm is moved 
in a downward or upward direction for approximately 
two-thirds of its travel without the electrical contacts 
being affected, then the spring lever mechanism takes 
charge and throws the moving contacts in or out of engage- 
ment with the tensioned fixed contacts. 

This type of isolator, however, does require periodical 
maintenance, which, unfortunately, is overlooked in the 
majority of cases. When they are neglected, the contacts 
become oxidised thus increasing the resistance of their 
conductivity. This tends to set up arcing which causes 
overheating and loss of spring tension of the contacts 
aggravating the fault until more severe overheating eventu- 
ally causes a complete breakdown of the isolator. 

If the cover is completely removed from an isolator 
which has not been serviced for some considerable time, 
it will be observed on operation that the moving contacts 
do not go right home, they may in fact, only rest against 
their fixed counterparts. If now the moving contacts are 
cleaned and lightly smeared with vaseline and a generous 
dose of vaseline applied to the spring lever mechanism 
and rubbed -well in, it will be found that after two or three 
operations of the arm, the switch will function as new. 

This same trouble can also be found with rewirable fuse 
carriers, especially if the wall on which they are mounted 
is subject to vibration. The contacts should be cleaned 
and set at least once a year. 


J. E. Hooper. 


EWELL, SURREY. 


Earth-Leakage Protection 


T is only recently that Mr Swann’s article on “Some 

Points about Electricity Regulations” has been brought 

to my notice, although it was published in your August 
issue. 

I was most interested in what Mr Swann had to say and 
whole-heartedly support his comments in connection with 
planned maintenance and earth-leakage protection. I was, 
however, a little surprised that Mr Swann made no refer- 
ence to e.l. tripping, his remarks implying that indication 
and recording are quite satisfactory. 

Whilst I appreciate one cannot afford to trip out an 
essential service due to some minor earth fault on an 
auxiliary circuit, I do feel that in some cases where plant 
is operating in damp and steam-laden atmosphere, e.l. 
tripping should be given serious consideration as a more 
desirable protective measure than the use of indication and 
recording instruments. 

In some instances it is not always possible to comply 
with British Standard Code of Practice for Electrical Instal- 
lations as regards “a permanent and effective connection 
with earth.” The resistance value between the earth elec- 
trode (or electrodes) and the general mass of earth should 
not at any time exceed | ohm. 

With the above in mind I would suggest that providing 
the earth resistance value is of such a low order as to 
limit the greatest potential that can occur above earth to 
the Code of Practice’s recommended value of 40 V, then 
e.l. recording and indication meet the requirements ade- 
quately. When it is impossible to get down to resistance 
values below | ohm, I suggest it is well worth while con- 
sidering using e.l. tripping for leakage values that would 
result in the 40 V maximum being exceeded, combined 
with e.l. indication to give warning of the lower leakage 





886 


value. If proper attention is given to the fault in its early 
stages of development then the tripping device should 
never operate except for the purpose of testing. On the 
other hand prospective faults can be overlooked and earth 
faults of a high magnitude can occur without warning. 
Only tripping can provide the maximum protection to per- 
sonnel in such cases, the damage very often being done by 
the time a person’s attention is drawn to the warning 
device and the supply disconnected. 
T. B. Sansom. 


EDINBURGH 7 


Appointments from Outside 


ILL you allow me a little space to condemn the action 

of the London Electricity Board, who for the second 

time in succession have appointed their Secretary from 
the Local Authorities? 

Why did they go outside the Industry again? What sort 
of future is there for the men in the Industry if London’s 
lead is followed? 

The London Board cannot expect us to believe that 
suitable men do not exist inside the industry—if they do, a 
glance at the ELECTRICAL Times Handbook will prove them 
wrong—and if experience counts for anything it should 
mean that a qualified man with experience of the industry 
is a better man than one with no experience of the industry 
at all. 
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Senior staff in the Supply Industry are rightly expected 
to display a high sense of loyalty and responsibility. Is it 
too much to expect the same of the employers in return? 
The London Board evidently think it is. No wonder there 
is such a widespread feeling that the industry has been 
let down. 


<<: Pik ies 
LONDON, EC.4 


Socket-Outlets in Hospitals 

WAS very surprised to read in your issue dated 2nd 

December, that “‘“Megohm” advocates five-amp sockets 
and fifteen-amp sockets in hospital wards, and that the 
latter must be installed for portable X-ray or other 
medical apparatus. Surely the very extensive ranges of 
13-amp sockets now available, would be preferable, and 
would give an installation of greater versatility, and at the 
same time of possibly less cost. I doubt if there are port- 
able appliances which could not be adequately accom- 
modated in 13-amp sockets. With the high diversity of 
load in a hospital ward, a ring-circuit serving each long 
side would minimise final sub-circuit fusing, and avoid 
two different sizes of plugs. 

W. Marsh. 


Electrical Engineer, 
ILFORD BOROUGH COUNCIL. 





A FLAMEPROOF FLUORESCENT PORTABLE LAMP 


Ryveop recently the only form of portable fitting avail- 
able for use in areas where Groups II and III gases 
are present, has been the incandescent lamp in a suitable 
enclosure. This form of lighting has obvious disad- 
vantages, particularly when used in confined spaces as the 
high brightness of the light source can produce disability 
glare, and the heat output of the lamp can become 
uncomfortable to the user. 

It is thus only natural that attention should be paid to 
the fluorescent lamp with ifs low surface brightness and 
cool operation, and to utilise this, light source a fitting has 
been devised by the British Thomson-Houston Co., Ltd. 
This was made specifically to the requirements of British 
European Airways for servicing duties particularly within 
compartments of aircraft. This is illustrated below where 
a special rig is shown which includes the stand for the 
lamps together with control gear and leads. 


Portable lamps and control gear in use in British European Airways’ 
maintenance hangar for inspection of wing compartments 


The fitting consists of two cast aluminium end boxes 
containing lampholders and starter socket, and three 
aluminium alloy spacing tubes are used to connect these 
end boxes together. A 40 W 2 ft lamp is contained between 
the end boxes and is surrounded by an armoured glass 
cylinder, and the ends of the fitting are protected by 
hexagonal! rubber end shields. An adjustable reflector clips 
on to the glass cylinder and the fitting is suspended by 
three lugs so positioned that it can be slung vertically or 
horizontally. With a weight of 15 1b, the overall dimen- 
sions of the unit are, length 35} in., width 7 in., and depth, 
across the end boxes, 6} in. 








Closer view of fitting to show constructional details 


One end box of the fitting has a cable entry suitable for 
use with v.i.r. insulated, overlaid tinned copper braid and 
polychloroprene sheathed 250 CMA grade, 5 amp cable, but 
the entry is adaptable to other types of cables depending 
upon application and local requirements. 

To reduce the weight to reasonable proportions, the 
control gear is housed in a remote flameproof box which 
also contains a stepdown transformer to provide 110 V 
supply for the lamp. 

Although designed for a specific application, the fitting 
and control gear can of course be utilised widely in places 
such as refineries, chemical plants, garages and so forth. 
At the moment, while complying with BS 229, the fitting 
is not Buxton certified. It is, however, being submitted for 
full Buxton approval and certification, but until this is 
finalised, the fitting can only be used where approval is 
granted by the local factory inspector. 
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notes on 


wiring 





HOUSEWIFE was electrocuted, while using a hair- 
A sve by touching a wire spiral spring, which was 

used to protect the cable and which had become 
“alive” The coroner at the inquest commented that it would 
be wise if all people having electrical apparatus in their 
homes were to have it examined periodically by experts. 
Very wise words indeed but something not often put into 
practice by the people concerned. Householders are not 
over keen to have their apparatus inspected because of the 
high costs involved. We in the electrical industry realise the 
many dangers which exist in faulty flexible. cords, broken 
plug-tops and, of course, faulty wiring. 


Examination of Apparatus 

In these days I doubt if there are many homes without 
some electrical appliance in use. Except, of course, those 
homes which are not wired for electricity. Irons, fires, 
toasters, hairdryers and standard lamps require flexible 
leads and these leads come in for some hard wear and 
tear. The flexible cords on standard lamps are very often 
trodden on and are subject to the attentions of domestic 
pets. Flexible cords should be frequently inspected for 
wear and should be replaced when damaged and not 
patched, as is often the case. 

It is up to those in the electrical industry to encourage 
the householder in every possible way to keep his electrical 
apparatus in first class condition. This can best be done 
by those in the contracting trade and those responsible 
for the sale of electrical appliances. It would, however, 
be a difficult matter to arrange a regular “inspection and 
repair” service. The rather high cost of wages in the 
industry acts as a deterrent to the interested householder. 
He would be charged the cost of the operative’s wage 
plus the contractor’s profit, plus H.W.P. expenses. This 
adds up to quite a sum per man per hour. There is also 
the cost of material to think of and the possibility of further 
cost in time due to the operative not having with him the 
exact material required. All of which might add up to a 
fair sum of money. It is, I find, extremely difficult to 
persuade a householder that the money is indeed well spent. 
I do not intend, as is often done, to compare the cost of 
this service with the cost of the number of cigarettes 
one smokes in a certain time! 


A Job for the Boards 

Perhaps I am on rather thin ice in making my next 
observation, but I make it in the hope that a solution 
can be found to this problem. I wonder if an “inspection 
and repair” service could be arranged by the Electricity 
Authorities. If a small amount was added to the house- 
holder’s quarterly electricity account, and the total of 
the amount per annum was sufficient to cover say two 
hours of work by an operative, I feel that this would 
greatly assist matters. Any material used could be charged 
separately. The householder would not, I think, notice 


’Megohm 


the extra amount on his account in the same way as he 
might do when handed a full account following such an 
inspection. The service could include one insulation test 
of the installation per year, and the results would be 
forwarded to the householder for his information and 
necessary action. 

I trust that my contractor friends do not go up in the 
air at this suggestion of mine, but I do feel that the 
electricity boards have better facilities for providing such 
a service. I must point out that it is a matter of urgency 
for the average householder to be approached on this 
matter. Too many accidents and fires are caused by faulty 
apparatus and the problem must be tackled immediately. 
Any suggestions would be welcomed by the industry in 
general. Housing authorities could also assist by arrang- 
ing inspections, paid for by the tenant through a slight 
increase in the rent. I appreciate that rents are high 
enough now but again, the small additional charge paid 
weekly, or monthly with the rent would, I feel sure, lower 
the number of accidents and fires, which although already 
relatively small in numbers might so easily be fewer still. 


Hospital Installations 

In my Notes which dealt with the lighting in hospital 
wards I stated tat a bed bracket should be installed for 
each bed. This is normal practice but apparently I over- 
looked one problem which often crops up. Let me say 
immediately that this was probably due to the fact that 
I have spent very little time as a patient in a hospital. The 
problem was-put to me by a friend who, unfortunately, 
had spent some time in hospital. He pointed out that in 
these days of shortage of nursing staff and/or overcrowd- 
ing it was often necessary to place extra beds in wards. 
This means that one lighting bracket is often shared by 
three patients. It is easy to visualise the complications 
which arise in such circumstances. It is also easy to 
appreciate the difficulty of allowing, in the original installa- 
tion, for such situations and one can also imagine the 
possible “temporary” arrangements which might result 
from enforced improvisation. 

However, after a little time spent in looking through 
catalogues, I found what I consider is the answer to the 
problem. This is a bedhead fitting which is clamped to 
the upright rail of a hospital bed. It is of all metal heavy 
gauge tubular construction in two sections, comprising an 
upright and an arm with a ball and socket joint. Another 
ball and socket joint is incorporated near the shade and 
gives a variety of.positions to suit the user. The flexible 
is brought out at the bottom of the upright arm and con- 
nection can be made to the nearest lighting socket. A 
suitable switch can be incorporated in the flexible. 

The fitting, complete with clamps, shade, holder and 
wired ready for use, costs 140s. list price. A very useful 
fitting indeed, not only for hospital use, but for many 
other situations where close. lighting is required on a 
portable bench, etc. 
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Europe’s 


Largest 
Are Furnace 


60 TON INSTALLATION WILL CONSUME 
1 MILLION UNITS EVERY WEEK 


ing steels to produce special alloy steels, but the 

installation of a new 60-ton arc unit by Samuel Fox 
and Co., Ltd., of Sheffield, is a new departure in size for 
this country, and the furnace is claimed to be the largest 
in Europe. It was formally commissioned recently by Mr 
G. Steel, managing director of United Steel Companies Ltd. 
When it is in full operation, it is expected to produce over 
1,000 ingot-tons of steel a week, and to have a weekly 
electricity consumption of about one million units. It is 
expected that the furnace will be used mainly for the pro- 
duction of types of steel having a relatively low alloy 
content, most of which will find its way as semi-finished 
steel to the re-rolling, drop stamping and tube-making 
industries. 

In the main, this description is concerned with the elec- 
tricity supply and control installation, but before these are 
dealt with, the furnace itself deserves attention. Built by 
Birlec Ltd. in conjunction with Samuel®Fox Ltd., it is 
based on an American design. It is a top-charged direct 
arc tilting type with three automatically-adjusted vertical 
carbon electrodes, each 20 in. diameter. The furnace shell 
is 19 ft inside diameter, backed with an 18 in. thick 
refractory lining, the bottom refractory lining being 27 in. 
thick and the roof 14in. thick. Charging is carried out 
by lifting the roof on a robust hydraulic ram and swinging 
it clear to give access to the charging bucket. An hydraulic 
system is also used for tilting the furnace, the extreme 
inclinations possible being 45° forward and 15° backward. 

Electrodes are controlled by a B.T.H. installation des- 
cribed later. The electrodes, in 6 ft sections, are held in 
clamps made from high-conductivity water-cooled copper 
castings, slipping and tightening being achieved by pneu- 
matic and spring mechanisms respectively. 

Provision has been made to incorporate electro-magnetic 
means of stirring the bath of metal, and appropriate equip- 
ment is to be fitted to the furnace next year. 

Power for the furnace is supplied by the Yorkshire 
Electricity Board which has a ring main at 11 kV feeding 
a substation at the melting shop. Thence, the supply is 
distributed through a six-panel metal-clad English Electric 
switchboard comprising an incoming sgingle-busbar c.b., 
four duplicate-busbar units with oil-immersed selector 
switches for distribution, and a single-busbar unit for the 
arc furnace supply. The breakers are of the horizontal 
draw-out type, and they have double-break contacts with 
de-ion grid arc control devices. 

For metering and protection in connection with the 
arc melting furnace, six 1,000/5 amp current transformers 
are located in a separate oil-filled chamber on the fixed 
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Pouring in process from the furnace 


portion of the are furnace c.b. unit. A v.t. is provided in 
another tank. 

The furnace transformer is also by English Electric. It 
is claimed to be the first of this type provided with on-load 
voltage control, Rated maximum output is 15 MVA for 
11 kV, with the secondary voltage variable between 325 
and 90 V using a motor-operated tap-changer. Control is 
via a multi-point selector switch mounted on the furnace 
operator’s control panel. The transformer is arranged as 
two units housed in a common tank, the main transformer 
and a tapped regulating unit. A large number of disc coils 
in parallel make up the secondary, which is designed for 
an output current of 29,000 amps. The coils are paralleled 
on rectangular-section copper bars which pass up through 
the oil conservator to form the output terminals. 

The regulating unit is a delta/star-connected double- 
wound transformer connected to the primary windings of 
the furnace transformer via the on-load tap-changer. 
Because of the wide voltage range covered, the secondary 
windings of the regulating unit are arranged as multi-layer 
coils, each layer forming one tapping step. On-load tap- 
changing by the reactance-bridging method is used, the 
necessary mid-point auto-transformer being located in 
a pocket on the tank side. The tap-changer itself is 
mounted on the floor of the pocket. Because of the 
onerous duty imposed on the divertor contacts, they are 
provided with special alloy contact tips, and the contactors 
concerned are housed in separate oil-filled drop-down 
tanks for ease of maintenance. 

Cooling arrangements for the transformer consist of 
two 100% capacity oil/water heat exchangers, each with 
its own pump. 


Electrode Control 


Each 20 in. diameter electrode weighs 20,000 lb when the 
supporting arm is included. Supporting the electrodes is 
an electrically driven winch. The wire cable which raises 
and lowers the electrode is passed over pulleys arranged 
to give a mechanical advantage of 4:1, and then wound 
round the winch drum which is coupled to a 725 h.p. motor 
through a 198:1 double worm reduction gearbox. 

It is usual to control the power input to an arc furnace 
by maintaining constant are-impedance. To this end, the 
position of the electrodes is constantly adjusted. In the 





Electrical Times, 16 December, 1954 


B.T.H. control gear for the 60 ton furnace this principle 
has been used, and the winch motor moves in response to 
are voltage and current, the electrode following the metal 
as it melts. In addition to the automatic control, hand 
control is provided. 

When automatic control is in operation, the electrode 
speed is nominally 6 ft/min; in practice it is proportional 
to the distance the electrode has to travel to obtain the 
desired arc impedance once the arc has struck. This 
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Schematic circuit of electrode control system 








minimises the effects of inertia. During the period before 
the arc has struck, the downward speed is limited to an 
arbitrary value selected to lessen the risk of electrode break- 
age. On hand control, speeds for raising and lowering are 
initially set at 6 ft/min and 4 ft/min respectively. An 
additional master control is set to raise the three electrodes 
simultaneously at 12 ft/min and lower them 6 ft/min. 

The electrodes are not counterbalanced and compensa- 
tion for them is provided electrically, in such a way that 
the winch motors themselves exert a constant lifting force 
on the electrodes, this constant force being superimposed 
on the automatic signal at all times so that there is no 
tendency for an electrode to run down and dip in the 
bath. Such an occurrence could be disastrous when low 
carbon steels are being made. 


Control Circuit Details 


Mill type motors of 15 h.p., 725 r.p.m. rating are pro- 
vided for the winches. They are vertically mounted on the 
side of the furnace. Each winch motor is supplied by a 
motor-generator set which is made up of a 13 kW gener- 
ator, an amplidyne and a 25 h.p. driving motor. The 
generator is specially designed for commutating high peak 
currents, and its field is so arranged that it can be forced 
by the amplidyne. One spare m.g. set is provided. It is 
the size of the equipment which makes desirable the 
departure from the usual arrangement with the amplidyne 
directly supplying the motor: in fact, it works on the 
generator field. 

Control circuits are mounted on a detachable self- 
contained panel which is mounted in turn in the main 
furnace control cubicle. Thus any electrode panel may 
be removed for servicing and replaced with a spare panel 
with little loss of time. 
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In each electrode control panel there are circuits for 
comparing are voltage and are current. With reference to 
the accompanying circuit-diagram, the arc voltage is applied 
across points 15 to 19 through resistor R, (this compensates 
for tap changing) to rectifier W,. In the result, a dc. 
voltage proportional to the arc voltage appears across 
resistors R, and R,,. In a similar way, a measure of the 
are current, obtained via a current transformer, is applied 
to the saturating-core ¢.t. TR2 (this automatically limits 
the effect of current peaks) and after rectification by W,, it 
produces a corresponding d.c. voltage across R,. In this 
way, two d.c. voltages are available for comparison. The 
difference between them is fed to the control field of the 
amplidyne. 

This is only the basic principle of the control circuit. 
Before the arc has struck, the movement 6f the elec- 
trodes is relatively slow, as already mentioned. Relay CR, 
controls this feature, changing over according to the 
presence, or otherwise of current flow in the electrode. 
The pre-strike speed is adjusted by R,. R,, mounted on 
the operator’s control panel permits adjustment of the 
electrode current without tap-changing on the c.t. Ampli- 
dyne field X4—X6 together with R, provides field-forcing 
and reduction of residual voltage, and the circuit made up 
by C,, R, and amplidyne field X7—X8 prevents hunting. 
Compensation for electrode weight, mentioned above, is 
provided by a bias circuit for which a separate source of 
voltage is provided via transformer TR, and rectifier W,. 
A proportion of the resultant current is injected in the 
circuit of the amplidyne control field so that the generator 
circulates sufficient current to produce a torque on the 
winch motor and support the weight of the electrode. 


The operator’s control desk is located in a small room 
near the furnace. Individual electrode controls are pro- 
vided, together with a group control switch for hand 
control of the electrodes, and a “hand-auto” selector. 


aT 


General view of the furnace, with leads to electrodes prominent in the 


background. The control room is just out of the picture, bottom left 
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Preventive Maintenance 


for Lighting 


COST ANALYSIS USED AS A BASIS FOR LAMP REPLACEMENT AND CLEANING FITTINGS 


and lamps replaced? Usually, such tasks—the main 
sections of lighting installation maintenance—are 
only carried out when the appearance of the installation 
demands it but it was the aim of W. Robinson, 
B.SC., A.M.LE.E., F.LE.S., and J. W. Strange, PH.D., A.R.C.S., 
in a paper presented on Tuesday to the Illuminating Engi- 
neering Society, to show that in a large section of industry 
such haphazard methods may profitably be replaced by a 
system of preventive maintenance based on cost analysis. 
Such systems may be applied in three main fields—to 
the large installation, where size alone merits its use; to 
the installation in which separate units are scattered widely 
over a large area creating a “horizontal inaccessibility”; 
and to the installation where, correspondingly, “vertical 
inaccessibility” of fittings requires careful planning to mini- 
mise costs. In these installations, a realistic view must be 
taken of the cost of carrying out any operation on the 
fittings, and although the value of planned cleaning and 
ordered lamp replacement becomes immediately apparent, 
the engineer is then faced with the difficulty of assessing 
the suitable times at which they may be effected. 


H= often should works’ lighting fittings be cleaned 


Lamp Replacement 

In the types-of installation considered, the basic cost of 
any servicing operation is such that lamp replacement is 
no longer merely a question of replacing lamps which have 
burnt out. At some time in the life of the lamp, its value, 
based upon its expected life, or residual value, has fallen 
so low that it is more advantageous to replace a group of 
lamps, at a lower labour cost per lamp, than to continue 
burning them to the end of their lives and then replace 
them individually. If the difference in cost between group 
replacement and individual replacement is greater than the 
lamps’ residual value, group replacement may then be 
justified on a cost basis. Although the difference between 
individual and group replacement will vary from installa- 
tion to installation, in the three fields under consideration, 
the labour cost of individual replacement may be as high 
as three to four times that of group replacement cost. 

To determine the residual value, it is essential to have 
full information of the life characteristics of a given group 
of lamps. Such data are conveniently shown as a survivor 
curve, in which the number of survivors is shown against 
length of life. For the convenience of both user and manu- 
facturer, however, it is desirable to replace lamps when 
observation of a batch as a whole indicates that their 
average length of life is approaching. In practice, this may 
mean when 20%, say, of the lamps have failed, and to 
determine the point accurately necessitates the construction 
of a residual monetary value curve, obtained from the 
survivor curve and the initial lamp value. It also requires 
an estimate of the actual hours of life. If only the manu- 
facturer’s claimed figure of average life is used, and this 
is a conservative estimate the benefit from the increase in 
lamp quality will not be fully obtained. 


Such a curve shows, however, that for hot cathode 
fluorescent lamps, for example, the residual value at the 
point where failures start to occur with some frequency 
is already so low that only a small difierence between 
individual and group replacement costs would show an 
advantage. At 80% of the average life of a typical batch, 
when some 20% of the lamps will have failed, the residual 
value is only about 22% of the initial lamp value. 

From information of this kind, it is then possible to 
replace lamps either after a given time of operation, or 
after a given percentage failure. In the former case, lamp 
replacement may then be combined with normal cleaning 
of fittings. All lamps would be replaced, including “good” 
ones. The other procedure may only be operated where it 
is possible to assess reasonably accurately at what point 
lamp failures are likely to occur with increasing rapidity, 
but it has the advantage of utilising fully improvements in 
lamp performance. 


Maintenance of Fittings 

When consideration is given to cleaning lighting fittings, 
it has first to be borne in mind that the rate of deprecia- 
tion of the fitting varies throughout the period between 
successive cleanings. The light output from a typical re- 
flector falls rapidly during the early months, then assuming 
the expected assymptotic form. The rapid initial rate of 
depreciation from the clean state is probably connected 
with the destruction of the specular component of reflec- 
tion. This loss of specularity may, in certain fittings, also 
affect the light distribution. 

Location will, of course, affect the depreciation charac- 
teristics of a given fitting, although the range between best 
and worse reduces considerably at the end of long intervals 
between cleaning. Ventilation has a markedly beneficial 
effect on light maintenance. The benefit, moreover, extends 
equally to fittings relatively cool in operation (such as 
fluorescent) and to fittings comparatively hot, indicating 
that self cleaning operates by the dust being carried by 
the convection air out through the ventilating apertures, 
rather than the air current being sufficiently powerful to 
dislodge dust from the reflector. There is also indication 
that the effect takes place largely independent of the lamp 
being lit. 

Cover glasses effect the maintenance requirements 
depending on the type of glass and its method of fixing. A 
series of tests has shown that it is essential they be fitted 
with gaskets, and even gasketed cover glasses may be use- 
less, from the maintenance viewpoint; unless they are ade- 
quately sealed. Cover glasses may be desirable for other 
reasons, and may be left unsealed for either convenience 
or cost, and here it is probably a simple matter to wipe 
them frequently. In high bays or inaccessible positions, 
however, the matter is more serious and whereas open 
fittings will always provide a direct component of light, 
the addition of cover glasses which are not properly sealed 
may result in the loss even of this. Requirements for 
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adequate sealing are more stringent than is often realised, 
due to the expulsion of hot air from the interior, and the 
entry of cool air, with its suspended dirt, on cooling. 

When designing a lighting installation, it is customary 
to employ an arbitrary maintenance factor, usually 0-8, and 
the average light output of lamps throughout life. Where 
casual lamp replacement obtains, this latter convention 
usually operates reasonably well but the adoption of 
group replacement would be bound to affect the result, 
and here a case can be made out including in the main- 
tenance factor a provision for the fall off in illumination 
as the lamps age. It also appears that, for fairly clean 
locations, the maintenance factor of 0-8 provides a reason- 
able allowance. .In dirty locations, however, the main- 
tenance factor is closely linked with the cost of cleaning 
the fittings, the maximum variation in illumination which 
can be tolerated and the depreciation characteristics of the 
reflectors employed. 

In a particular case quoted, were unventilated open fit- 
tings to be specified and a maintenance factor of 0°8 
adopted, the designed service value could only have been 
maintained by cleaning reflectors once monthly. Adopting 
an m.f. of 0-6 or 0:7 would be a more realistic course, but 
open to the objection that the capital and running costs 
of the installation would be increased. In this case, only by 
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using ventilated open fittings could an mf. of 0-8 been 
realistic, with provision for annual cleaning. 

Whether, from the psychological viewpoint, the term 
maintenance factor is more suitable than depreciation fac- 
tor is debatable, although the latter term, which is a 
multiplying factor, gives a truer picture of the cost of de- 
preciation than the former, which is a dividing factor. The 
term, however, conveys the idea of increasing the cost of 
useful light, by at least 50% in some installations visited. 
Instances of systematic maintenance were few and it seems 
therefore, wise to accept this situation, concede that the 
lighting industry will best serve the aims of its clients by 
examining the claims of both initial efficiency and of light 
maintenance characteristics of fittings to determine whether 
the best balance between the two is being obtained. 

The standard dispersive reflector provides a good example 
for this argument, as it has combining lamp and fitting, 
a relatively high initial efficiency of 70%, with a possible 
minimum, after depreciation, of 40%. The reflector alone, 
therefore, contributes initially some 30% of the light out- 
put, most of which is due to specular reflection and is con- 
sequently lost in the early stages of depreciation. It might 
then be considered whether an open top, releasing up to 
30% of the light output upwards, and improving the main- 
tenance characteristic, would be a better proposition. 


Electrical Interlinking for Differential Analyser 


NEW differential analyser—the largest in the world 


A —is now in operation at the National Physical 
Laboratory. It has taken over five years to build and 
will be of invaluable assistance to physicists, mathemati- 
cians and engineers. The great advantase of the new 
differential analyser over earlier instruments lies in the 
use of electrical servo-mechanisms to link special mechani- 
cal devices which are used to perform mathematical pro- 
cesses. In this way, great versatility is achieved, as the 
mechanical units can be linked in any combination in a 
matter of seconds by means of a central plug board 
similar to the type used in telephone exchanges. In the 
older machines, where the appropriate units were coupled 
by means of mechanical linkages, several days were often 
spent in setting up the instrument to tackle a problem and 
engineers often had to resort to trial and error for a 
working solution to their problems. With the new machine 
results are given to an accuracy of three figures—quite 
sufficient for practical purposes. 

The prime function of the differential analyser is to 


solve differential equations, and it may be used to find 
the solution to any problem which can be expressed in 
this form, including many in diffusion and heat transfer, 
ballistics, electron optics, statistics, ultrasonics, aircraft 
design (which involves exceptionally complicated mathe- 
matics, especially in connection with supersonic flight), 
mechanical analysis, and a wide range of applications in 
electronics and atomic physics. 

Wiring the servo-mechanisms to the central plug board 
presented a major problem. For this, the experience of 
The Plessey Company Limited in the development of pre- 
formed wiring systems for aircraft was called upon, and 
special cable forms and wiring accessories were made by 
this company. There were no less than 35,000 separate 
connections, the circuits being coupled with over 1,700 
multi-way plugs and sockets through 73 giant junction 
boxes using 18,000 ft of multi-core cable. 

This electrical installation has proved entirely satisfactory 
in use and has helped to bring a rapid and comprehensive 
new service to the aid of British scientists and engineers. 


Left is a general view of the Differential Analyser, and on the right is part of the electrical connection system 
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CANADA 


Bulk Supply Wanted 

With its present bulk supply contract 
with the Gatineau Power Co., due to 
expire at the end of 1955, after which 
the company will be unable to continue 
the supply, the Dalhousie Town Council 
has been seeking another source of elec- 
tricity supply. Its approach to the New 
Brunswick Electric Power Commission 
for a supply has beer rejected by the 
latter who states that they are unwilling 
to sell power in bulk for distribution in 
Dalhousie. The Commission has also 
made a survey of the local distribution 
system and submitted an offer for its 
purchase, although the actual figure has 
not been released. The whole matter is 
still under consideration by the Council. 


New Brunswick’s Bright Outlook 

An increase of 10% in power gen- 
erated and purchased during the year 
ended 31 Mar. last, was achieved by the 
New Brunswick Electric Power Com- 
mission, according to the annual report 
covering that period. Faced with the 
prospect of abnormal demands for power 
from the mining industry, the Commis- 
sion has already started on implementing 
the Beechwood hydro-electric develop- 
ment—a run of the river plant—which 
initially will have two 45,000 h.p. units, 
with a third set to follow as required. 
The Commission is also to install an 
additional 29,500h.p. of plant at the 
Chatham steam station. During the year 
covered by the report, the Commission’s 
power plant generated 357-6 million units, 
of which 76°8 million was produced by 
the new 27,000 h.p. Tobique hydro devel- 
opment during the first eleven months it 
was in operation. Already over 90% of 
New Brunswick's homes have electricity 
— 3,127 new domestic consumers were 
added during the year, bringing that total 
to 64,181. Looking ahead, the System 
Planning Section of the Engineering 
Department has been studying matters 
relating to further 138kV_ transmission 
line, and planning additional substations 
and 69kV transmission lines. 


Quebec’s Outlook 

A promise that the Bersimis No. 1 
hydro-electric project would be supplying 
power to Montreal before Christmas 1956 
was given by Mr R. Dupuis, a commis- 
sioner of the Quebec Hydro Commission, 
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in a recent talk to the Electrical Club 
of Montreal. He also explained that 
preference was given to the Bersimis 
scheme in 1952 over other projects in 
the vicinity, because with the growth of 
demand all power obtained from Ber- 
simis No. 1 would be taken up before 
a single kilowatt could be generated at 
Lachine. Bersimis No. 1 would have an 
installed capacity of 1,200,000 h.p. Mr 
Dupuis said a decision on the further 
development of Bersimis would have to 
be reached soon because the demand for 
power was not slacking. Bersimis No. 2 
might very well be the next big under- 
taking, he added. Site No. 2 of the Ber- 
simis project was 18 miles below site No. 
1. Regulation of the river had been 
made, roads were practically ready and a 
complete, efficient organisation was ready 
to complete the development when 
necessary. In connection with the Seaway 
scheme, Mr Dupuis disclosed that the 
Commission was considering a two-stage 
development: one big power house at 
Heron Island and a smaller one below 
Laprairie basin. He observed that it was 
a plan that would be “tied very loosely 
with navigation.” The construction of 
two power houses, it was held, would be 
more economical than having long, high 
dykes with their inconveniences. 


SWEDEN 
H.E. Scheme 


Plans are being prepared for the con- 
struction of a new power station on the 
Kultsjoe river, a tributary of the Aanger- 
manland river in northern Sweden, we 
learn. The new power station will be 
called Stalon, and will have an average 
annual production of 700 million kWh. 
It will cost 120 million crowns to build 
and should be finished by 1962. 


EUROPE 
Italy’s Outlook 


According to a recent report prepared 
by a special Italian Ministerial Commit- 
tee on the problems of the country’s 
electricity industry, it is estimated that 
Italy’s power requirements will increase 
to about 50 milliard kWh p.a. by 1960. 
This increasing demand will necessitate 
a corresponding expansion of Italy’s pro- 
ductive and distributive facilities, Total 
investments needed for this purpose are 
estimated at 1,783 milliard lire, of which 


IMPORTANT EVENTS 


806 milliard lire will be spent on the 
construction of new power plants and 
977 milliard lire for HT and auxiliary 
transmission. The financing of this major 
scheme will ‘be carried out partly from 
domestic sources and partly by obtaining 
private loans abroad. In order to attract 
foreign investors, the Committee ex- 
pressed the opinion that the individual 
enterprises involved should be made to 
pay their way and that the equalisation 
fund for electricity tariffs should either 
be completely abolished or made to 
serve other purposes. Furthermore, the 
conclusion of separate arrangements with 
consumers is advocated, with the excep- 
tion of those sectors in which a general 
unification of tariffs is envisaged. 


Another Station 

Plans for a new steam power station 
at San Adrian, Barcelona, with a capacity 
of 130 MW, have just been announced. 
Intended to start operation in 1957 and 
reach completion the following year, it 
will produce 600 million kWh annually. 
The first equipment to start operation will 
be two sets of 35,000 kW each, to be 
followed by a third unit of 60,000 kW. 
All three will be capable of burning 
either fuel oil or coal, 


S.W. ASIA 
A New Bill 


The Kashmir Assembly has referred 
to a select committee a Bill to amend 
the State Electricity Act. The Bill, intro- 
duced by Mr D. P. Dhar, Deputy Home 
Minister, seeks to provide a statutory 
basis for the Government to undertake 
the supply of electric energy and to auth- 
orise the Government to recover elec- 
tricity charges in a summary manner as 
in the case of land revenue arrears. 


Warsak to Progress 

The Pakistan government has now 
signed an agreement with Canada under 
which the latter will provide assistance 
for the implementation of the Warsak 
multi-purpose project. The Canadian 
government have already allocated nearly 
$9 millions for the Warsak project since 
1952. The Canadian aid will take the 
form of equipment and technical services, 
and H. G. Acres and Co., the Canadian 
firm of consulting engineers, are to draw 
up detailed plans and supervise con- 
struction. That firm has already done 
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preliminary work on the project. The 
Central Engineering Authority will be in 
charge of the project on behalf of the 
Government of Pakistan. Located on the 
river Kabul at Warsak, 19 miles north- 
west of Peshawar, the Warsak project 
comprises, apart from other appurtenant 
works, a rock-fill dam 235 ft high, an 
underground power station with an in- 
stalled generating capacity of 150,000 kW, 
an irrigation tunnel of about 300 cusecs 
to feed a high level canal commanding 
93,000 agres of fertile land, west of 
Peshawar, and power transmission lines 
connecting Warsak with the Punjab. The 
reservoir created by the dam would 
enable navigation from Warsak to the 
Afghan border. The project is expected 
to be completed within a period of 4 years 
at a total estimated cost of Rs. 220 
millions. 


Punjab’s Need 

The need for stepping up the produc- 
tion of electricity in the country and its 
supply at cheap rates to industrialists 
was stressed by the Punjab Chief Minis- 
ter when inaugurating the Pakistan 
Industries Fair at ‘Lahore recently. 
Referring to the electricity schemes of 
the Punjab Government, the Chief Min- 
ister disclosed that three hydro-electric 
schemes were on the anvil and through 
technical and financial assistance of the 
Commonwealth countries these schemes 
would be implemented. In Muzaffargarh, 
he said, in about a year and a half nearly 
75,000 to 100,000kW_ of electricity 
would be produced to cater for the devel- 
oping industries. The aim of his Gov- 
ernment was to supply electric power at 
reasonably cheap rates. With this policy 
in view, the Punjab Ministry had intro- 
duced uniform rates of _ electricity 
throughout the province. 


THAILAND 


Decision on H.E. Scheme 

The plan to build a_ hydro-electric 
station in connection with the Chainat 
irrigation dam, Thailand, has been dis- 
carded by the National Energy Council. 
Apparently it is now considered that the 
earlier decision to construct the Yankee 
hydro-electric station obviates the need 
for a power station at Chainat, at least 
for the present time. 


AUSTRALIA 
Local Order 


One of the biggest alternators manu- 
factured in Australia is to be made by 
Northern Electric Pty. Ltd., of Rocklea, 
Brisbane, for the Cunnamulla power- 
house. It is a 456kVA machine attached 
to a 640h.p. diesel engine. The tender 
for this aiternator and engine by Ruston 
Hornsby (Aust.) Pty. Ltd., has been 
accepted by the State Electricity Com- 
mission of Queensland. 


Domestic Consumption 

The average South Australian domestic 
consumer is now using nearly four times 
as much electricity as in 1940, the chief 
engineer of the Electricity Trust, Mr K. 


H. Milne, stated recently. He said this 
huge growth in the demand for electricity 
meant that, at times, power mains in 
sections of the metropolitan area had to 
be replaced by heavier mains. Mr Milne 
was explaining the reason for temporarily 
cutting off supplies to certain districts to 
enable the reinforcement work to be 
carried out. Mr Milne said that in 1940 
the average domestic consumer used 490 
kWh per annum, By 1950 the usage had 
increased to 1,170kWh, and in 1954 it 
had jumped to nearly 1,800 kWh. 


NEW ZEALAND 


Power and Water Supply ? 

A proposal for the establishment of a 
metropolitan authority for - Auckland, 
New Zealand, to control the functions of 
territorial and special-purpose local 
bodies, has been opposed by the Auck- 
land Electric Power Board. According 
to Mr J. A. Steele, chairman of the 
Board, the latter considers that such an 
authority would be cumbersome and un- 
wieldy. Prompt decisions would be diffi- 
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cult to obtain and various services would 
have to be controlled by committees 
acting under the jurisdiction of the 
central authority. Special services of a 
metropolitan nature could best be ad- 
ministered by _ special-purpose local 
authorities with jurisdiction over the 
whole metropolitan area. Three—trans- 
port, drainage and_ electricity—are 
already administered in this way, and the 
board feels this policy should be extended 
to water. Commenting on the latter sug- 
gestion, Mr C. J, Lovegrove, a former 
chairman of the Board, claimed that the 
Power Board had the organisation to do 
the job if a Greater Auckland water 
supplying authority was sought. Com- 
bined water and power boards were 
working overseas in the best interests of 
consumers. “The board lays power 
mains so why not water mains?” he 
asked. “We have power meter readers 
who could read water meters also. Above 
all,” Mr Lovegrove said, “we have a vast 
organisation which could accept the 
responsibility of water distribution in its 
stride.” 


British Columbia’s Expansion 


N increase of 32% in energy genera- 

ted and purchased during the year 
ended 31 Mar. last is the splendid record 
of the British Columbia Power Commis- 
sion. Bulk industrial supplies totalling 
over 396 million units, were largely res- 
ponsible for the increase, but consump- 
tion of the 44,321 residential consumers 
jumped by 18%, while commercial con- 
sumers took an additional 10%. Over 
90% of the pqwer was provided by the 
commission’s own hydro-electric plants, 
about 74% came from the many diese) 
stations serving small relatively-isolated 
districts, and a further 14% was pur- 
chased from outside undertakings. 

The average consumption of domestic 
consumers amounted to 2,448 units p.a. 
The Commission’s generating capacity 
increased by 35% during the year, to a 
total of 174,255 kW, principally due to the 
completion of the third and final phase 
of the John Hart development at the 
Elk Falls site, which added 40,000 kW to 
the system capacity. A further 9,234 kW 
of diesel generating units were installed 
in ten districts. The development of two 
other hydro projects has been com- 
menced—one on the Spillimacheen River 
(4,000 kW) and the other on the Punt- 
ledge River on Vancouver Island 
(25,000 kW). On the transmission side, 
ten miles of 132 kV line were erected, and 
work started on a 63 kV line from What- 
shan to Nakusp. 

Looking ahead, plans are in hand for 
a hydro-electric development at Ladore 
Falls at the outlet of Lower Campbell 
Lake on Vancouver Island, and a survey 
is also to be made for a proposed devel- 
opment at Helmcken Falls on the Martle 
River, A survey was also carried out at 
Tastsquan Creek near Bella Coola to 


determine the possibilities of construction 
of a small hydro development to supply 
the Bella Coola area, Reference is made 
in the report to the rehabilitation of the 
Whatshan power station which was par- 
tially destroyed by two mud slides in 
Aug. 1953. One unit has been returned 
to service and other work is continuing. 
To meet the cost of this work, the con- 
tingencies reserve has been increased to 
over $1,025,000 and a further appropria- 
tion will be made from the current year. 
The net operating surplus for the year 
covered by the. report amounted to 
$531,167, which can be considered very 
satisfactory in view of the reductions in 
tariffs which have taken place. It should 
be explained that the Commission was 
only established in 1945, and operates in 
27 widely-scattered. districts throughout 
the province. 


The 120MW John Hart Development 
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Chief engineer of the Penang (Malaya) 
Municipal Council’s Electricity Depart- 
ment for many years, Mr S. Mortimer, 
A.M.LE.E., ASSOC.I.MECH.E., retired at the 
end of November last. 


District engineer at Runcorn for the 
Merseyside and North Wales Electricity 
Board for the past 54 years, Mr P. D. 
Smallman, D.F.H., A.M.LE.E.., has been 
appointed senior assistant engineer 
(operation) at the Board’s No. 2 sub-area. 
Before going to Runcorn, Mr Smallman 
was with the Yorkshire Electric Power 
Co., at Hull. Trained at Faraday Hse, 
he started in the Industry with the 
Y.E.P. Co., and afterwards served with 
the Mersey Power Co., Kennedy and 
Donkin Ltd., and Scottish Cables Ltd., 
at Renfrew, before joining the Buckrose 
Light and Power Co., in 1946 as deputy 
engineer. He stayed at Driffield until 1948 
when he became senior mains engineer, 
Hull District, No. 6 sub-area of the York- 
shire Electricity Board, holding that posi- 
tion till 1949. 


Mr C, A, F. Fuller-Shapcott, sales 
director of Chilton Electric Products Ltd, 
left England last week in the Queen 
Elizabeth for New York where he hopes 
to sell the firm’s electric dry shavers to 
American stores, electrical retailers, etc. 
He will be away for 2-3 weeks. 


British Insulated Caliender’s Cables 
Ltd. announce the appointment of Mr 
P. R. Dunn, B.SC., M.LE.E., as chief engin- 
eer, in succession to Mr D. T. Hollings- 
worth who has recently been appointed 
to the board of the company. 

Educated at King Edward’s School, 
Birmingham, Mr Dunn afterwards studied 
electrical engineering at Birmingham 
University, gaining the degrees of B.Sc., 
with first-class honours. In 1925, he 
joined British Insulated and Helsby 
Cables Ltd., as a construction engineer 
on the installation of mains cables and 
overhead equipment for railway electri- 


Mr P. R. Dunn 


Mr J. Atherton 


fication. This was followed by a period 
of investigation and development work 
on high voitage cables and on factory 
processes. In 1932 he was appointed 
sales engineer to the company’s Man- 
chester area and in 1939 became assistant 
to the chief engineer. After the form- 
ation of British Insulated Callender’s 
Caoles Ltd. in 1945 he was engaged 
largeiy in technical liaison matters until 
being appointed deputy chief engineer in 
1952. 

Mr Dunn is a past president of the 
North Western Branch of the Association 
of Mining Electrical and Mechanical 
Engineers and of the Manchester and 
District Branch of the Institute of Weld- 
ing. He is the present chairman of the 
Mersey and North Wales Centre of the 
LE.E, 


Sefior V. E. Mollo, an engineer from 
Argentina, recently joined the English 
Electric Co., Ltd., at Stafford for train- 
ing under the Federation of British Indus- 
tries’ Overseas Scholarships scheme. Sr. 
Moilo has degrees in both electrical and 
mechanical engineering and has also 
studied civil engineering. He is employed 
by the Directorate of Electricity and 
Engineering at Buenos Aires as an esti- 
mator and designer and is here to widen 
his knowledge of the generation and 
distribution of electricity. 

The Liverpool Electric Cable Co., Ltd., 
announce that Mr E. A. Wilbraham, 
their special colliery representative, is 
retiring at the end of this year and will 
be succeeded by Mr J. Atherton. Mr 
Atherton received his training at the 
Royal Technical College, Salford, and 
after serving an apprenticeship with 
Switchgear and Cowans Ltd. joined the 
Liverpool Electric Cable Co., Ltd., in 
1934. He served as Head of the Test 
Department for several years, being 
transferred to the sales staff in 1945, and 
in 1949 was appointed branch manager 
at Nottingham. 


Mr Percy Evans 
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IN THE INDUSTRY 


Viscount Chandos, chairman of Asso- 
ciated Electrical Industries Ltd., was in- 
troduced in the House of Lords on Wed- 
nesday of last week, 


Over 80 long-service employees at the 
Stafford works of the English Electric 
Co., Ltd., were last week presented with 
awards by the company. The presenta- 


Sir George Nelson, right, congratulates a 
recipient who has just received his award 
from Mr A. Reader 


tions were made by Mr E. B, Banks, chief 
commercial manager, Mr J. R. Sully, 
general manager, Stafford, Mr R. J. 
Saunders, commercial manager, Stafford, 
Mr A. Reader, works manager, Stafford, 
and Mr J, M. Ferguson, chief engineer, 
Stafford. Before the awards, the long 
service employees, all with a minimum of 
40 years’ service and some with 52 years, 
were addressed by Sir George H, Neilson, 
chairman and managing director, who 
expressed appreciation of their loyalty. 


General sales manager of Hopkinson 
Electric Co., Ltd, Mr Percy Evans, 
A.M.LE.E., has been appointed to the board 
of that company with the title of sales 
director. 


After more than 48 years’ service in 
the electrical industry, Mr G, W. 
Hodsman has retired. From 1920 until 
nationalisation in 1948, he was construc- 
tional engineer for Bradford Corporation 
Electricity Department. He was also 
organiser for the department's training 
scheme for young engineers. On his 
retirement he was presented with a 
cheque by his colleagues from Bradford 
and Leeds. 


Appointed as engineer-in-charge of the 
B.B.C.’s new temporary television trans- 
mitting station at North Hessary Tor, 
South Devon, is Mr C. R. Jephcott, 
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A.M.LE.E. Mr Jephcott joined the Cor- 
poration in 1935 at the Droitwich trans- 
mitting station at North Hessary Tor, as 
maintenance engineer in 1941. In 1946 he 
transferred in that capacity to the B.B.C.’s 
short-wave transmitting station at 
Skelton, in Cumberland, which post he 
has held until now. 


Mr Olay Fossen, chief engineer, Elec- 
tricity Board of Norway, recently visited 
the Witton Engineering Works of the 
General Electric Co., Ltd., to witness tests 
on a 62:5 MVA alternator which has been 
built there for the hydro-electric power 
station at Aura Kraftonlegg, Norway. He 
was accompanied by Mr C. A. Christian- 
sen, proprietor of A/S Elektrosalg, the 
Norwegian agents of the company. 


Mr R. F. A. Baldwin, general manager, 
Electrical Department, has ‘been ap- 
pointed to the board of directors of 
W. B. Dick and Co., Ltd. 


Mr J. J. Jordan, manager of the Cardiff 
branch of Philips Electrical Ltd., has 
compieted 25 years’ service with the com- 
pany, and to mark the occasion he was 
recently presented with an inscribed gold 
watch and a cheque by Mr G. Hofman, 
managing director. 


A cheque for £400 has been sent to 
the British Empire Cancer Campaign 
Fund in memory of the late Mr W. M. B. 
Furniss, formerly managing director of 
the Electric Construction Co., Ltd. Mrs 
F. J. Furniss and her children and Mr 
W. M. Furniss and family have asked us 
to record their gratitude to all the kind 
friends who generously contributed to 
the cheque. 


Recently home from a five-week busi- 
ness tour of the Middle East is Mr R, K. 
Spencer, assistant chief engineer of E. K. 
Cole Ltd. 


Mr James Ritchie has been appointed 
financial director of the British Alu- 
minium Co., Ltd., as from 1 Jan., 1955. 
He will relinquish his position as sec- 
retary and will be succeeded in that 
appointment by Mr H. A. Wocdroffe. 


Prof F. Llewellyn Jones, of the Dep- 
artment of Physics of the University 
College of Swansea, has returned to the 
College after a lecture tour in the United 
States lasting several weeks. 


Members of the C.E.E. visit E.D.A’s Testing House 


Our accompanying 
photograph was 
taken at the 24th 
Annual Ball of the 
E.1.B.A. Northern 
Counties area, held 
last week at New- 
castle-on-Tyne, Mr 
J. C. Mitchell, 0.8.£., 
M.L.E.E., M.I.MECH.E., 
Divisional Control- 
ler, North Eastern 
Division, B.E.A., and 
chairman of the 
Northern Counties 
Area E.1.B.A. Committee, and his 
daughter-in-law, Mrs J. W. W. Mitchell, 
received 300 guests, and were supported 
by Mr J.” Gibson, chairman-elect. Our 
photograph was taken when Mrs R. H. 
Davidson, wife of Mr R. H. Davidson, 
a member of the Committee, presented a 
bouquet to Mrs J. W. W. Mitchell. Also 
shown are Mr J. C. Mitchell, Mr J. W. W. 
Mitchell, Mr J. Gibson, Mr R. H. 
Davidson, and Mr A. Parkin, honorary 
organiser. 


Bailie J. Sullivan, of Glasgow, retired 
from part-time membership of the British 
Electricity Authority on 30 Nov., on 
being appointed a member of the new 
South of Scotland Electricity Board with 
effect from 1 Dec. last. 


Mr K, L, Harris has been appointed 
representative for Cornwall, Devon and 
part of Somerset, for the Radio Sales 
Division of E. K. Cole. Ltd. He succeeds 
Mr G. R. Lawson-Thomas, who, after 
many years with the company, is now 
entering the retail side of the trade. Mr 
Harris, who was formerly assistant to Mr 
R. S. Underwood, assistant sales man- 
ager, South, is already known to many 
Ekco dealers in the area he will be 
covering. 


The International Commission on 
Rules for the Approval of Electrical 
Equipment (the C.E.E.) had a series of 
meetings at the British Standards Insti- 
tution, London, W.1, last week, when the 
subjects under discussion were lighting 
fittings, portable tools, and fuses. On 
Wednesday of last week the members of 
the C.E.E. were entertained to luncheon 
at the Burford Bridge Hotel by the Elec- 
trical Development Association, and 
afterwards they visi- 
ted the E.D.A. Test- 
ing House at Leath- 
erhead. Our photo- 
graph shows a group 
of members interes- 
ted in the motor test 
machine there. From 
left to right are Mr 
H. Thesio (France), 
Prof de Zoeten 
(Netherlands), Mr 
R. Harvey (Mana- 
ger, E.D.A. Testing 
House), Dr T. Dall 
(Germany), Prof C. 
Volpi (Italy), and 
Dr F. Lavster (Ger- 
many). 


At the North Eastern E.1.B.A. Ball 


OBITUARY 


Mr E, T. Hippisley, M.A., A.M.INST.C.E., 
M.LE.E., M.LMECH.E., manager of the 
Traction Department (Sales and Engin- 

~~ eering) of the 

> British Thom- 

son - Houston 

Co., Ltd., died 

on 9° Dec, 

aged 61. 

Throughout 

his career, Mr 

Hippisley de- 

voted himself 

to electric 

traction in 

which subject 

he was an 

' acknowledge d 

Mr E. 7 Hippisley authority. 
After matriculating at St Peter’s College, 
Westminster, Mr _ Hippisley entered 
Trinity, but his Honours Course in En- 
gineering at Cambridge was interrupted 
by war, and it was not until June 1919 
that he graduated with a B.A. Degree. 
In February, 1920, Mr Hippisley entered 
upon a three-year post-graduate appren- 
ticeship with the British Thomson- 
Houston Co. He joined the staff of the 
Traction Department early in 1923, where 
for a time he specialised in the electrical 
design of traction motors, in pursuance 
of which he spent some months during 
1928 in U.S.A. From 1929 onwards he 
was responsible for heavy-traction con- 
tracts involving electric and diesel-electric 
locomotives; and in June 1936 was 
appointed manager, Traction Depart- 
ment, a position he held until his death. 


Mr J. Dempsey, A.M.I.E.E., A.M.I.MECH.E., 
M.INST.F., station superintendent at Exeter 
power station, South Western Division, 
B.E.A., died on 6 Dec. 


Mr J. T. Graham, 0.B.E., A.R.T.C., 
M.I.MECH.E., a part-time member of the 
East Midiands Electricity Board, and 
joint assistant manager of Worthington- 
Simpson Ltd., died on 4 Dec. Educated 
at Royal Technical College, Glasgow, he 
served an apprenticeship with William 
Beardmore and Co. 


We deeply regret to learn of the death 
in South Africa on 13 Dec. of Mr E. E. 
Sharp, M.1.£.£. Mr Sharp went out to 
that country to take up residence in 1949, 
but has since visited Britain several 
times. He served the Electrical Industry 
nobly, commencing in 1891 in the 
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London office of Mather and Platt, and 
later going to the Chloride Electrical 
Storage Co., but it was mainly for his 
long association with Venner’s that he 
became well known throughout the 
industry. He joined Venner’s when the 
company was agent for other firms’ 
meters, and was made manager in 1902. 
When the time switch section was con- 
verted into Venner Time Switches Ltd., 
in 1911, Mr Sharp became a director. He 
was also a director of the Jackson 


Electric Stove Co. from 1913 until 1922, 
and was one of the founders of Tok 
Switches Ltd. His other prominent asso- 
ciation was with the E.I.B.A. and its 
forerunner, the E.T.B.1., having been 
chairman of the Executive Committee— 
The Court, as it was known on the 
change of titlke—and president of the 
Association in 1938. 

Mr E. P. Lucking, M.1.£.£., manager of 
the London and district sales office of 
George Ellison Ltd., from 1914 until his 
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retirement last Jan:, died on 9 Dec. aged 
64. He was also a director of Nathan 
and Allen Ltd. Prior to joining George 
Ellison Ltd. in 1912 he was with Adams 
Manfg. (now Igranic) and G.E.C. 

Mr R. H. M. Lea, C.B.E., B.E., M.LE.E., 
M.LE(AUST.) chief engineer and general 
manager of the Electricity Trust of South 
Australia since its formation in Jan. 1947, 
has died aged 56. Earlier he had been 
assistant manager of the Adelaide Elec- 
tric Supply Co. for ten years. 


NEW LITERATURE 


Modern Armature Construction 

Winding and Repair 

by Stuart F. Philpott, M.1.£.£. 

HE armature of an electrical machine 

comprises the main cost and there- 
fore it is understandable that the author 
has felt fit to write a whole book about 
the subject, firstly, from a production, 
and secondly, from a repair point of view. 
Winding techniques for new machines or 
repair are basically the same, but with 
the new machine, advantage can be taken 
of the latest methods which allow some 
degree of mass-production to be adopted, 
especially for the smaller sizes. Treat- 
ment is not quite as broad as the title 
would suggest, since only rotors up to 
10 in. diameter are considered, however, 
these are dealt with in great detail. 

The book is directed to production 
engineers and repair firms mainly, al- 
though it should also be of interest to 
maintenance engineers in particular and 
students. In view of this, the con- 
tent is mainly practical; theoretical 
considerations being confined to the 
introductory chapter only and mathe- 
matical treatment is a minimum. 
In the second chapter the general 
methods of armature construction are 
dealt with and a description of some of 
the machinery employed for laminations, 
burr grinding and other operations is 
included. Illustrations liberally intersperse 
the text in sections dealing with armature 
winding; either direct on the rotor, or 
wound on a former. The various ways 
of connecting winding ends to the com- 
mutator are then described. 

Faults expected and testing methods 
receive attention in the next chapter, 
drop testing, growler and other methods 
being described. Soldering, securing the 
windings and varnishing are each devoted 
space and the book winds up with chap- 
ters on balancing and armature repairs. 
Altogether a useful collection of material 
presented in a semi-technical manner, but 
with the sound experience of a practising 
engineer showing through, this book pre- 
sents a balanced picture of contemporary 
methods of construction and repair. Pub- 
lished by Pitman, 280 pages, 74in. by 
44 in. Price 30s. 


Mechanical World Year Book 1955 


HE main changes in the 1955 edition 
are a complete regrouping of the 
chapters dealing with materials, so that 


non-ferrous metals and 
plastics are now dealt with together, 
following the section covering heat 
treatment, die casting and hardness test- 
ing. This regrouping was necessitated 
by the rapid strides being made in 
materials developments, and hence result- 
ing in extensive modification of the 
relevant sections. A notable example of 
this development is seen in steels for gas 
turbines, where choice of the material 
depends on the complete understanding 
of its characteristics, particularly in its 
tendency to creep. Apart from this major 
change, other differences are seen in 
detailed revision in other sections to 
bring the text up to date. In subject 
matter, this useful compendium of infor- 
mation and data ranges from turbines, 
through gearing, to properties of 
materials, whilst practical engineers will 
find the 120 pages of tables at the end 
invaluable in assisting to find the right 
answer. On their own, they are worth 
the low price asked for the book Pub- 
lished by Emmott and Co., Ltd., 31 King 
St W, Manchester 3, 360 pages, 64 in. by 
44 in. Price 3s. 6d. 


Mechanical World Electrical Year 
Book 1955 
oe year opportunity has been taken 
to completely revise the chapter on 
control gear and to add a new section 
on suppression of interference with radio 
reception, otherwise the book remains 
largely unaltered. With the increasing 
complexity of modern control gear it 
does well to take stock of all the various 
methods available. Circuit diagrams and 
explanations give details of the main 
types in use today for both a.c. and d.c. 
machines and the chapter winds up with 
some notes on braking. 

Interference suppression is concerned 
with describing the main sources of the 
phenomena and ways of overcoming the 
troubles arising. Stress is laid on the 
point that care must be exercised to 
install any suppression apparatus in a 
manner which ensures the general safety. 
With its wide scope, the book remains. 
as ever, a fund of useful information 
and, for its size, goes into a surprising 
amount of detail. All the usual tables 
are provided, these are supplemented by 
a small section on basic trigonometry 
and vector algebra. Published by 
Emmott and Co., Ltd., 359 pages, 64 in. 
by 44 in. Price 3s, 


ferrous and 


Low Frequency Amplification 

by Dr N. A. J. Veorhoeve. 
ib a manner which can only be re- 

garded as authoritative, the author 
has produced a volume which stands out 
in a field where so many books claim the 
engineer’s attention. Yet, despite his tech- 
nical mastery of the subject, the author 
has contrived to present it without the 
heavy mathematical clothing to be found 
in other volumes intended, as this, for 
the practical engineer. The range of sub- 
ject matter is exhaustive, commencing 
from an introduction of both electrical 
and accoustical principles which manages 
admirably to combine brevity with effec- 
tiveness, and terminating in sound system 
measurements. Between these two ex- 
tremes, the content discusses, with char- 
acteristic thoroughness, amplifier valves 
and circuitry, components, power units 
and values, input and reproducing sound 
sources, and amplifying and relaying 
sytems to provide a competent reference 
work, Published for Philips’ Technical 
Library by Cleaver Hume, 495 pages, 9 
in. by 6in, Price 50s, 


BOOKS RECEIVED 
Building Technicians’ Diary, 
Technical Section covers all aspects of 


1955, 


building, including a helpful electrical 
section, Published by the Association of 
Building Technicians, 5 Ashley Pl, $.W.1. 
144 pages (excluding maps and diary), 
4} in. by 3 in. Price 5s. 4d. (for members 
3s. 10d.). 

The Load on Top Management—can 
it be reduced? by L. Urwick. Analyses 
factors which have increased the load of 
responsibility and effort called for from 
top managers in industry, and suggests 
nine steps towards a solution. Published 
by Urwick Orr and Partners Ltd., Lon- 
don, 50 pages, 84 in. by 54 in. Prize 2s. 

Mass Spectrometry, by A. J. B. 
Robertson. Gives general introduction to 
the subject, as part of publisher’s series 
of monographs on chemical subjects. 
Published by Methuen, 135 pages, 6 in. 
by 44 in. Price 8s. 6d. 

Generation and Transmission by C. S. 
Beckett. New edition of a well estab- 
lished textbook which has been revised 
in light of present day practice. Third 
edition, published by Blackie, 124 pages, 
84 in. by S5}in. Price 8s. 6d. 
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PIROBLEMS AND PRACTICE 


In Engineering 


‘ Amateur’ Work 


b gpen following incident is, I feel, valu- 
able in the manner in_ which 
“amateur” work can lead to danger. I 
was called out to a house to attend to 
the lamps in bathroom and _ scullery 
which were not lighting. Originally the 
occupier had purchased a length of flex- 
ible cord to extend an existing lead on a 
bedside fitting. He had joined the two 
cords together without any insulating 
material between both conductors and, in 
consequence, the resulting short-circuit 
blew the circuit fuses as soon as the 
supply was switched on. After discon- 
necting the bedside lamp from the supply, 
he repaired the fuse, but then found that 
after switching on again, all other lamps 
worked except those in bathroom and 
scullery even when new lamps had been 
fitted, and at this stage, I was called in to 
put the lights in proper order. 

The lighting installation had _ been 
carried out with lead sheathed cables, 
using suitable junction boxes. It had been 
wired in conventional manner, and exam- 
ination showed a “live” conductor at 
each switch, whilst all switches and lamps 
were in good working order. I then con- 
cluded that the neutral was most likely 
broken between the two faulty points 
and the supply. 

At the junction box feeding these 
lamps and switches, the neutral conduc- 
tors were found to be connected and 
insulated with a “medium” porcelain 
connector, in which the wires had become 
detached, so that the neutral wire from 
the supply was disconnected from those 
running to the bathroom and scullery ceil- 
ing roses, although they were still held 
together. After investigation of these con- 
nections, and others, I found that 
perished and consequently soft and sticky 
rubber tape had originally been used for 
insulation then had been left on the joint 
when the connector was applied to it. 
From this it was obvious that a high 
resistance joint had _ resulted which 
showed its weakness when the short 
circuit current flowed through it. 

As far as I could gather, the original 
installation had employed both rubber 
and black adhesive tapes for insulating 
joints, metal junction boxes having been 
fixed at a later date. When this work was 
carried out, the connections should, of 
course, have then been freed from all 
perished rubber tape, the wires cleaned 
and the joints re-made, but the connec- 
tors used, unfortunately, were not of the 
correct size for the conductors, which 
presumably, explains why the tape was 
left on. However, I cleaned all connec- 
tions in the box, fitted the correct size 
connectors and tried the two lights to 
ensure that all was weli—and it was. As 
the fuse had been repaired by the occu- 





Every engineer has a story to tell; why not 
tell yours on this page? We welcome con- 
tributions to this feature, and those pub- 
lished will be paid for at our standard rates. 
Problems which are encountered and over- 
come in day-to-day maintenance or installa- 
tion of electrical plant; useful methods and 
techniques developed for specific jobs, or 
current practices, all make instructive read- 
ing for others. We will also consider for 
publication problems requiring an answer. 
Sketches are often helpful and need only be 
rough, as they will be redrawn before use. 





pant of the house, as a final precaution, 
I examined it carefully, but it had been 
re-wired correctly.—J. H. Robinson. 


Universal Motor Winding 


RECENTLY investigated an electric 

drill motor (a.c. universal series 
type) which had been sent to the work- 
shop for an armature rewind. Upon its 
return it was found that there was 
sparking under the brushes and that it 
did not come to speed when connected 
to run in the right direction of rotation. 
We changed the leads of the armature 
and found that it picked up speed and 
the sparking was absent though the 
motor was running in the wrong direc- 
tion, From the fact that sparking was 
absent it was clear that no electric fault 
existed jn the armature winding. It was 
equally clear that while running in the 
right direction the brushes were not in 
the neutral plane. 


Stator reversed tect tes 
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Upon inspection it was found that the 
brushes could not be adjusted and were 
rigidly fixed. An inspection of the field 
winding, which was of a distributed type, 
revealed that it was fixed and could not 
be adjusted. 

The motor behaved normally when the 
field winding complete with laminated 
core was removed from the body, turned 
around longitudinally and reinstalled in 
the casing. The exp!anation seems to be 
that the field winding is wound in such 
a way as to produce a field displaced by 
an angle and from the line perpendicular 
to the brush axis which, after combining 


with the armature reaction, produces a 
neutral plane coinciding with the plane 
of the brushes.—H. Rand, 


Electrode Steam Raiser 


S \gioos reading Mr W. Satchwill’s very 

interesting account of the over- 
loading of an electrode steam raiser, due 
to the concentration of impurities in the 
water, I think it should be pointed out 
that the electrical resistance of local 
water supplies varies greatly and that no 
general rule regarding the periodic drain- 
ing of this type of steam raiser can be 
laid down. In some localities it may be 
unwise to drain except at rare intervals. 

I have in mind a particular steam 
raiser of exactly similar type to that des- 
cribed by Mr Satchwill but having a full 
load rating of 30A. This raiser when 
first commissioned would, owing to the 
nature of the local water, only pass 5 A, 
and it was necessary to add an appreci- 
able amount of washing soda to the water 
to lower its resistance before the full 
load of 30A was indicated on the am- 
meter. In this instance, it was necessary 
to instruct the user to merely top up the 
steam raiser after each operation, and to 
only drain a small amount of water from 
the steam raiser at infrequent intervals, 
or whenever the ammeter began to indi- 
cate more than 30A. 

After working satisfactorily for twelve 
months, this raiser was drained for an 
internal inspection, and after refilling it 
was again necessary to add soda to the 
water, so the opportunity was taken to 
add a cock, to the upper part of the 
boiler, through which soda_ solution 
could be easily introduced whenever 
necessary.—T. H. H. 


Refrigerator Operation 

HERE must be thousands of ice- 

cream conservators operating, with- 
out the indicating signal light which is 
incorporated in some makes of latest 
models. With the older models the user 
cannot, therefore, tell whether the unit 
is operating or not, and on many occa- 
sions a blown fuse has not been noticed 
until after the contents of the conservator 
has been spoiled. It is an easy matter for 
an electrician to wire up a small neon 
indicator lamp to operate with the ther- 
mostat switch thus indicating when the 
unit is operating. This may, of 
course, be located in any remote part 
of the premises as most convenient. On 
some occasions, and for some users, it 
may be desirable to install two lamps, 
connected to each side of the control 
switch, one for telling the user that cur- 
rent is available at the unit, and the 
other to indicate the operating periods 
of the unit—B. Quarmby. 
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Lantern for Dock or Quayside 
URING the waiting time whilst 
ships are in dock, opportunity is 

often taken to effect repairs and, due to 

the limited time available, much of the 
work must of necessity be carried out in 
hours of darkness. For these operations, 

a high level of illumination is essential, 

particularly if detailed work is involved. 

GENERAL Execrric Co., Lip., Magnet 

House, Kingsway, W.C.2, have recently 

introduced a new lantern which is par- 

ticularly suited to such tasks in addition 
to the more normal duty of lighting 
quays or docks, 

The lantern consists basically of a 
curved anodised aluminium reflector held 
in position by two end castings and a 
tie bar assembly. A door in each end 
casting provides access to the two 400 W 
horizontal burning mercury lamps, thus 
obviating the necessity to remove the 
front of the lantern for servicing pur- 
poses. In view of this, the cast alu- 
minium frame which supports the 
toughened roughcast diffusing glass is 





Fixing gear and provision for angular move- 
ment of lantern below the horizontal are clearly 
shown 


rigidly secured to the main body of the 
lantern by many small holding screws. 
The illustration clearly shows the fixing 
arrangements, which although, as stand- 
ard, are suitable for mounting on a 3 in. 
dia. post, may be varied to suit cus- 
tomers’ requirements. The fixing gear 
also allows for angular movement of the 
lantern from between 20° and 50° below 
the horizontal. 


Reliable Miniature Relay 
REATER efficiency and more com- 
pact design are claims made by 
P.A.R. Ltp., 9S Talbot St, Nottingham, 
for their new miniature power relay. 
Developed for use in electronic apparatus 
these relays are suitable for applications 
where constant switching is required. 
Production models are said to have been 
subject to 4 million operations without 
failure. Two models are made, the type 
“M” with a consumption of 0-85 W rated 
at 2:-5kW, and a more sensitive model 
for which the respective figures are 0-5 W 
and 0:-75kW. Operating time is in the 
order of 25 to 40 millisecs, Although in 
standard form these relays are open, for 
special applications, where more protec- 
tion is required, they may be supplied in 
sealed cans. 


Thermoplastic Tubing 

NEW lightweight plastic tubing 

called “Marleythene” is being pro- 
duced by the MaRLEY Tite Co., Ltp., 
London Rd, Riverhead, Sevenoaks, Kent. 
Since the material is claimed to have good 
electrical and thermal properties, such 
applications as sheathing of pliers 
handles, or use as gaskets or washers, 
readily lend themselves. Raising its 
temperature, causes the tubing to become 
ductile, allowing it to be moulded and 
almost invisible joints to be made. The 
material is, however, unsuitable for use 
with hot water, Advantages of working 
the material may be seen since it may 
be cut or turned and when in service is 
said to be non-corrodible and to have 
a long life without ageing. It is made in 
three colours, natural (translucent), white 
or black. The makers state that tubes 
having the first two of these colours 
should not be exposed to direct sun- 
light. 


’ 


Junction Transistors Available 
LTHOUGH the junction type transis- 
tor represents a considerable im- 
provement in terms of performance over 
the point contact type, mass-production 
of these components has resulted in the 
in‘roduction of difficulty of obtaining 
uniform characteristics, | Considerable 
research by MuLLaRD Ltp., Century 
House, Shaftesbury Ave, W.C.2, has led 
to the production of two junction transis- 
tors which are now available in large 
quantities and a high degree of consis- 
tency of performance is claimed, Widely 
used jin hearing aids, investigations are 
in hand to extend their use to telephone 
circuits and computers. Of the two types 
produced, OC70 is intended for use in 
microphone input and amplifying stages 
and OC7] for output stage of telephone 
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earpieces and hearing aids. Both types 
are hermetically sealed and measure 0°6 
in. long by 0-25 in. dia. 


Dispenser for Feeler Gauges 
ISADVANTAGES attendant with 
the normal fan type feeler gauges 

are said to have been overcome with the 

introduction of the new dispenser manu- 
factured by RUBERT AND Co., Ltp., 

Chapei St, Levenshulme, Manchester. 

Pressing down a clamp releases the 

blades from the case, thus allowing selec- 

tion of the particular gauge, and on 
releasing pressure, this may be clamped 
in any position desired, Fifteen sizes 
are available ranging from 0-001 in. to 

0-025 in. Dispensers may be supplied in 

polished brass or chromium plated, but 

both are fitted with a pocket clip. 


New Valve Screen Range 
| aipoamr donee set designed for use in 
service electronic equipment, a new 
range of valve screens and associated coil 
springs, now available generally, are 
made in the three standard lengths 
recommended by the Radio Components 
Standardisation Committee to suit B7G 
or B9A valveholders, They may also be 
supplied in either aluminium or brass. 
for use with cadmium or silver-plated 
skirts respectively, and in the case of the 
brass type, the inside contact face is 


8 
lll. 


Some of the twelve different sizes included in 
the new range of Plessey valve screens 


silver-plated, Finish, both inside and 
out, on both types for all except the 
contacting surface, is stove enamelled 
matt black, which assists in dissipating 
generated heat. An initial contact resis- 
tance of 50 milliohms between skirt and 
screen is claimed, this value is said to be 
well below the allowable 100 milliohms 
after tropical exposure. Inter-Service 
Type approval (Category H 1) has been 
granted to the complete range of screens, 
which are available from the PLESSEY 
Co., Ltp., Ilford, Essex. 


Cable Range Extended 


ASS-IMPREGNATED non-draining 

paper-insulated cables manufactured 
by CROMPTON PARKINSON LTD., Cromp- 
ton Hse, Aldwych W.C.2, are now avail- 
able for working on all voltages up to 
and including 11 kV. All cables manu- 
factured in this range conform with the 
relevant C.M.A, and British Standard 
specifications. These cables have excellent 
non-bleeding characteristics and are 
usually employed in installations having 
either vertical or steep-gradient cable- 
runs. They are available in both screen 
and belted types. 
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New Sealed Lampholder 
NEW lampholder, designed prim- 
arily to hold lamps with standard 
M.E.S., for use on radio and electronic 
equipment, is being made by the PLESSEY 
Co., Ltp., Ilford, Essex. Of robust con- 
struction, the lampholder conforms to 
B.S.98: 1947, and is suitable for use in 
a panel of any thickness up ‘o a maxi- 
mum of 1/8 in, 

The body of the holder, sealed to ex- 
clude moisture, is machined from brass 
and insulated from the panel. Centre 
contact of spring-tempered beryllium 
copper, insulated from the body by a 
perbunan seal, completes the circuit to 
the bulb. 

The dimmer attachment cap left and the plain 
lampholder cap right 


Two interchangeable caps are avail- 
able. The first is a ureaformaldehyde 
moulding supplied in a wide variety of 
colours to suit individual requirements. 
The second is a uimmer cap which con- 
sists of a light alloy diecasting fitting 
with a plastic filter coupled to a shutter. 
Rotation of the filter, also available in 
many colours, enables the quantity of 
light transmitted to be varied from maxi- 
mum to zero. Lampholder rating is 
3-6 W. 

The ‘‘Feather”’ fittings to which we refer in the 
next column 


TRADE PUBLICATIONS 


TIME CONTROL.—A comprehensive bro- 
chure on Siemens Time Control and 
Master Clock systems has been released 
by Siemens Electric Lamps Supplies Ltd. 
(2B/54), 38 Upper Thames St, E.C.4. 

BEARINGS.—Details of RMB_ Swiss 
Miniature Bearings are found in leaflet 
B-401 issued by Miniature Bearings Ltd., 
4 and 5 William IV St, W.C.2. 

DIESEL GENERATORS.—New publication 
DE/190 describes three types of mobile 
generating sets by English Electric Co., 
Ltd, Brownsover Hall, Rugby, or from 
Publicity Dept., Foregate St, Stafford. 

APPRENTICESHIP.—New and_ enlarged 
brochure issued by Dewrance and Co.., 
Ltd., Great Dover St, S.E.1, describes the 
firm’s apprenticeship scheme in operation 
at the London, Dumbarton and Hilling- 
don Works. 


Novelty Lamps 


Sank peste novelty lamps fabrica- 

ted from wrought iron are included 
in the range of goods produced by M. J. 
FEATHER Ltp., Otley, Yorks. The three 
lamps shown in our illustration are 
unique. The lamp casing is made from 
steel, the light being emitted from the 
small windows which can be fitted with 
coloured glass, and from the doorway in 
which a model squirrel is sitting, 

The uses of these lamps in window 
and shop displays in. bazaars and in the 
nursery and children’s rooms as a night 
light will be appreciated by our readers. 
Sole selling agents are Coombs Goring 
and Co., Ltd., 336 Lillie Rd, W.6. 


Compact Fluo Fitting 

| prigawnpes fittings of tubular 

shape have now been made available 
to the home market by GORDON AND 
SmitH, Sidmouth Mews, Gray’s Inn Rd, 
W.C.1. The type of construction intro- 
duced several years ago when there was 
only one model, is again employed but 
with a number of improvements. The 
range has been extended to size models 
employing both 2 ft 20 W and 4 ft 40 W 
lamps. 
One example of the 
Gordon & Smith 
range.... 


— ae e 
** Piccadilly ”’ 
model 


The main body of the fitting is an alu- 


minium tube 1} in, diameter. Control 
gear employed is the usual type but 
specially designed to fit into the small 
space of the tubular main body. Die cast 
arms with attached lampholders, one 
fixed at each end of the body of the 
filling, which is completed by the attach- 
ment of an end cap. Similar end caps 
slide over the tubes. Standard finish is 
hand baked pale ivory stove enamel but 
anodised aluminium finish is available. 


Ekco Price Changes 
HE prices of Thermovent unit heaters 
and 1kW floor standing and inset 
convectors have been increased by E. K. 
Cote Ltp., 5 Vigo St, W.1. New total 
prices are as under: 
1 kW convectors Unit-heaters 
(inc. tax) (tax free) 
£10. 11s. : TU/3 £14. 
Riz.” a8 , TU/S £20. 
£9. 18s. Id. TU/9 £24. 
eels: om : TU/12 £25. 
£11. Ss. ‘ TU/15 £26. 
£12. 
The “‘Mystovector” by French 
IRE turned convector is a literal 
description of the unusual “Mysto- 
vector” heater designed and marketed by 
W. T. FRENCH AND SON, LTD., “Mysto” 
Works, Birmingham 16. 
The element of the fire is concealed in 
a hood which ensures that constant heat 
is circulated to the air above and beyond 
the fire whilst a gently sloping reflector 
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throws out heat at the front and sides. 

The element itself is screened by a 
guard thus leaving the reflector free for 
easy cleaning, a factor of annoyance in 
many of the designs available today. 
Whilst weighing only 81lb, the “Mysto- 
vector” is safe and stable. It measures 
15in. x 14 in, x 13 in., and is available 
in alternative finishes of attractive ham- 
mered gold and hammered silver, Price 
is £5. 8s, 11d. inc. tax. 


Warm-Glow Window Demister 
OW in costs, both installation and 
running, the window demister unit 
priced at 36s. and just introduced by THE 
WarRM-GLow Co., Ltp., Leigh-on-Sea, 
Essex, will repay its cost time and time 
again in business created by clear, mist- 
free windows, focusing public attention. 
This handy device consists of a spe- 
cially designed flexible cable which gets 
warm, not hot, when in circuit with the 
mains, Half as thick as a pencil and insu- 
lated in special flameproof plastic the 
cable emits heat which rising by. con- 
vection will keep the window clear. 
Each unit is boxed complete with full 
instructions and ready to _ plug-in. 
Guaranteed 12 months and for ac/dc 
supplies the cable comes in two models 
DM.1 (200-220 V) for window frontage 
22 ft and DM.2 (230-250 V) for window 
frontage 25 ft. 


G.E.C.’s 1} pt. Percolator 


oo new 14 pt coffee percolator 

is latest domestic appliance by the 

GENERAL ELECTRIC Co., LTp., Magnet Hse, 

Kingsway, W.C 2. Made in heavy gauge 

copper chromium plated the percolator is 
provided with 
black Bakelite 
heat insulating 
handle and 
feet. Loaded at 
400 W and 
sriced £6. 5s., 
the new perco- 
lator incorpor- 
ates an auto- 
matic re-set 
protective de- 
vice against boil- 
ing dry. 





Street Lighting Firms Accused 


TWO COUNCILS ALLEGE PRICE-FIXING BY TENDERERS 


USPICIONS have been aroused of price-fixing by firms submitting tenders for 


street lighting contracts. 


Although this may be difficult to understand in a 


branch of the electrical industry which is generally considered as one of the most 
competitive at the present time, it is none the less true that two cases have occurred 
within the past two weeks in which local authorities have drawn attention to identical 
quotations, and asked that the matter be investigated. The two contracts involved 
are at Wembley and Thurrock (Essex). At Wembley tenders were invited for the 
conversion of 400 gas lamps to 471 sodium lighting units including concrete columns, 
and the work is valued at about £14,000, At Thurrock the work involved lighting 
the main London to Tilbury trunk road—costing a total of about £8,500—and the 
lighting of various classified and district roads at a cost of about £20,000. 


Confronted with the various tenders, | 


Wembley councillors soon discovered 
that several individual jtems in the tenders 
of six of the seven finms concerned, 
were quoted at identical amounts. The 
total amounts in the tenders are under- 
stood to have differed. The Council 
asked that the similarities be investigated, 
and accordingly a letter was despatched 
to the Board of Trade last Thursday 
suggesting that the matter was one for 
the Monopolies Commission. 

An independent street lighting author- 
ity pointed out that similarities could 
easily occur in certain cases where firms 
had been asked to tender for the com- 
plete job of supply, erection and installa- 
tion. It might well be, it was stated, 
that the same sub-contractor had been 
called in, or that the Electricity Board 
had been asked to submit an estimate by 
a number of prospective contractors. 
There was also in existence a price basis, 
adopted by many manufacturers, for 
certain types of fittings. Any suggestion 
of “ganging-up” on the part of firms 
was considered extremely unlikely. 

Nevertheless, the similarities in quota- 
tions received by Thurrock U.D.C. are 
understood to involve the supply of 
actual equipment as well as incidental 
works, and if the figures were not always 
identical, they differed by a mere penny 
or twopence. The figures have been 
referred to the Highways Committee, and 
similar action as that taken by Wembley, 
may follow. 

In the annual report of the Monopolies 
Commission for 1953, electric street light- 
ing equipment was one of a number of 
subjects in which it had been alleged that 
agreement existed among some suppliers 
to observe prescribed common or mini- 
mum prices. 








New Year Building Show 
THE first building exhibition of the New 


| Year will open at Workington on 3 Jan. 


Displays will be provided by the N.W. 
Electricity Board, Coal 
Council and N. Gas Board. 


| 





Utilisation | 
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Extra Safeguard imposed on 


Exports to Soviet Bloc 


ADDITIONAL safeguards to ensure 
that strategic commodities do not reach 
the Soviet Union or China have been 
taken by the Board of Trade. Last 
October it was announced that a sub- 
stantial reduction had been made in the 
lists of goods which could not be ex- 
ported to the Eastern bloc, and trade 
between the U.K. and the Soviet thus 
became a good deal more lenient. The 
latest control imposed merely concerns 
the same banned goods but extends the 
scope of restrictions to articles which 
do not originate or pass through the U.K. 
en route to Russia or China. The new 
Order takes effect from 7 Jan. next. 
It is the Strategic Goods (Control) Order 
1954. 


UNIPEDE Congress in London 
Next Year 


TENTH congress of the International 
Union of Producers and Distributors of 
Electricity, known as UNIPEDE, will be 
held in London next year. Lord Citrine, 
chairman of B.E.A., will preside. The 
working sessions of the congress will 
extend from 19 to 23 Sept., and will 
be held at Church House, Westminster. 
A number of study tours to various places 
in England, Wales and Scotland are being 
arranged to follow the technical sessions. 
It is expected thdt some 400 delegates 


| will attend the congress. 


Eastern Board’s Tariff Increases Considered 


ONSIDERATION of the Eastern 

Electricity Board’s proposals to in- 
crease their standard tariffs as from 1 
Apr. next were completed by the general 
purposes committee of the Area Consul- 
tative Council at a meeting in London 
last Friday. The committee were not en- 
tirely in agreement with the proposals 
and have made a number of recommenda- 
tions. Although these recommendations 
have not been endorsed by a full Council 
meeting, they have been forwarded to 
the Board, whose reply will be considered 
at the January meeting. A warning that 
the Eastern Board intended to raise their 
tariffs was reported in our issue of 9 
Sept. One of two Boards who made a 
deficit in the last financial year, it is 
estimated that in the-ensuing years until 


1957 an additional £3 million a year will | 


be required. That sum will have to be 
raised by uplifting all tariffs in pro- 
portion. 

At the same time 
sultative Council are drawing attention 
to the fact that they feel hampered 
through not being able to call for details 
of the make-up of the bulk supply tariff. 
They are seeking a declaration from the 
Minister of Fuel and Power that Councils 
are entitled to information which enable 
them to discharge their duties effectively, 


the Eastern Con- | 


particularly as the bulk supply tariff is 
the cause of “such phenomenal increases 
in costs over which the Boards have 
no control.” They point out that whilst 
Boards are being urged to sell electricity 
under the maximum demand tariff on a 
monthly basis, they have to pay the 
Central Authority on an annuai basis. 


Middlesex Protest on Charges 


for Small “Homes” _. 
ANOTHER matter considered last week 
by the Eastern Electricity Consultative 
Council was a protest from Middlesex 
County Council concerning charges for 
electricity in respect of children’s and 


old people’s homes. They contend that 
the development of the Welfare State has 
demanded that those homes should be 
small units, and consequently many small 
houses have been acquired to accommo- 
date between six and ten persons. Despite 
the fact that these homes are almost the 
same as any ordinary private household, 
they have nevertheless been placed on 
the commercial tariff, 

The Consultative Council has referred 
the matter to the Board and suggested 
that a national decision should be made 
on the subject by the Central Authority. 
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B.E.A. willing to Help in Fight against Pollution 


ero the publication of the 
Beaver Committee’s report on Air 
Pollution, the B.E.A. has considered the 
recommendations, and last weekend 
issued a statement outlining their current 
policy on the subject. Of particular 
interest, of course, was the committee’s 
proposal that gas washing should be in- 
troduced at all new power stations. 

The Authority points out that it has 
not been established as yet that gas wash- 
ing can be effectively introduced. More- 
over, as the committee itself recognises, 
complete removal of sulphur dioxide from 
power station gases would still leave over 


MONOPOLIES INQUIRY 
INTO VALVE INDUSTRY 


THE supply of electronic valves and 
cathode ray tubes has been referred to 


the Monopolies and Restrictive Practices | 
This new reference was | 
announced by the President of the Board | 
the | 
Any person | 


Commission, 
of Trade in a written answer in 
Commons last Wednesday. 
or organisation having evidence to offer 
is invited to contact 
Secretary at 3 Cornwall Terrace, Regent's 
Park, London N.W.1. 

To date the Commission has investi- 
gated two aspects of the electrical indus- 
try, namely lamps and insulated wires 
and cables. In addition inquiries are pro- 
ceeding into the supply of electrical and 
allied machinery and plant, whilst inves- 
tigations into semi-manufacturers of 
copper and copper-based alloys also have 
a bearing on the industry. Thus of 18 
references submitted so far, five affect the 
electrical industry. 

As regards the latest reference, it will 
be recalled that a White Paper entitled 
“Prices of Radio Valves” was published 
in 1946. 


1955 Canadian Trade Fair 
opens on 30 May 

THE eighth Canadian International Trade 
Fair is to be held in Toronto next year 
between 30 May and 10 June. As the 
only regular international trade fair held 
in N. America, little need be said of the 
opportunities provided by this Toronto 
exhibition. They are already well known 
as are the scope and prospects provided. 
The Fair caters for capital goods, and a 
variety of consumer goods. Of al! the 
sections, engineering and machine tools 
will be by far the largest. Innovation 
next year will be a comprehensive weld- 
ing and metals section, which will be 
included for the first time. 

Interested U.K. manufacturers who 
have agents in Canada can contact the 
Fair's Administrator, Exhibition Park, 
Toronto 2B, Ontario, through those 
agents. Others can write to the London 
representative, Mr W. G. Pybus, Cana- 
dian Govt. Exhibition Commission, 

‘anada_ Hse, ‘Frafalgar Sq, S.W.1. 


the Commission’s | ‘ 
Delco factory at Dunstable, Beds, for 
| extending the premises. That allocation 





three-quarters of the sulphur problem 
unsolved. Pending more detailed con- 
sideration of the recommendations, the 
B.E.A. is submitting relevant factors to 
the Government, including the heavy 
capital cost which, covering also further 
grit arresting installations, could not be 
less than £140 millions, and might reach 
£250 millions, within the next ten years. 
This, coupled with the extra operating 
costs, is likely to involve an increase of 
at least 12% in the cost of generating 
electricity, the statement explains. 

Despite these factors, the B.E.A. state 
they are prepared to face the financial 
liability involved when they are satisfied 
that it is the right course to pursue in the 
national interest for the public health. 
The statement concludes: “Whatever the 
Government’s decisions, the Authority 
will loyally and energetically seek to 
implement them.” 


£600,000 altocated for 
Expansion of U.K. Factory 


A SUM of £600,000 has been allocated 
by the General Motors Corpn. to its AC- 


is part of a £3 million expansion scheme 


| announced by the Corpn. in Detroit last 


week. Products of the AC-Delco Divi- 
sion include electric motors and a wide 
range of motor car accessories. It is 
expected that the present Dunstable fac- 
tory will be extended by about 200,000 
sq ft. The Division already occupies 
315,000 sq ft at Dunstable as well as 
92,000 sq ft at Southampton. Planning 
permission for the expansion scheme is 
to be sought immediately, and the 


number of employees will probably be | 


increased gradually above the 2,300 


already at work there. 
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Summer Meeting of 


Physics’ Group 
NEXT year’s Summer Meeting of the 
| Institute of Physics’ Non-Destructive 
| Testing Group is to be held at the Royal 
Technical College, Glasgow, between 22 
and 25 June. Works visits and an after- 
noon or evening excursion will be 
arranged with the Institute’s Scottish 
branch. An invitation is being extended 
for suggestions in choosing the subjects 
of papers. It is proposed that one or 
more papers should deal critically with 
the physics of a non-destructive testing 
| method, and at least one dealing with 
metallurgical or engineering applications. 
| In view of the success of the Forum last 
year, it will be reintroduced next June. 
| Suggestions should be sent as quickly as 
| possible to joint hon. secretary of the 
Group, Mr B. R. Byrne, c/o British 
| Transport Commission, B.R. Réesearch 
Dept, Ashford Works, Kent. 


OFFICIAL PUBLICATIONS —— 


PARLIAMENTARY BILLS 

N. Wales Hydro-Electric Power 
Bill, price 3s., (see page 882); and 
Blyth Generating Station (Ancillary 
Powers) Bill, price 2s., (see page 905). 
Both available from Parliamentary 
Agents, Dyson, Bell and Co., 15 Gt 
College St, Westminster, S.W.1. 
Fire RESEARCH TECH. PAPER NO 2. 


Report of Committee on Vaporizing 
Liquid Extinguishing Agents. 
lished for DSIR by HMSO Is. 
STRATEGIC GOoopDS (CONTROL) ORDER, 
1954. §.1.1622. (See page 900), HMSO 
9d. 


Pub- 











This photograph, taken inside the British 
Thomson-Houston Co., Ltd.'s Willesden 
works, shows oil circuit-breakers being 
manufactured for the North of Scotland 
| Hydro-Electric Board. Particular interest 
| lies in the fact that all three phases will 
be housed in one tank, The 132 kV 
1,500 MVA Shuntarc breakers are sched- 
uled for installation at Brechin 





Judges Named for Sign 
Competition 

PANEL of judges in the illuminated sign 
design competition were announced by 
the sponsors, the Electrical Sign Manu- 
facturers’ Association, last week. 
and objects of the competition were 
reported in our 28 Oct. issue. There 
will be five judges, namely, Sir Hugh 
Casson; Mr Misha Black, nominated by 
the Council of Industrial Design; Mr 
E, H. Doubleday, president of the Town 
Planning Inst.; Mr Norman Moore, 
president of Advertising Assoc.; and Mr 
J. H. G. Pearce, chairman of E.S.M.A. 

To date there has been an excellent 
response and a large entry appears 
certain. Over a thousand copies of the 
rules and entry form have been des- 
patched as well as about 400 copies of 
the perspective drawing and site plan. 
Closing date for entries is 31 Jan. 
There are prizes of £100, £50 and three 
of £25, at least one of which must go 
to an amateur designer, and these will be 
presented at the Association’s annual 
lunch on 9 Mar. 


Farmers show Keen Interest 


at Smithfield Show 


THE very wet summer and autumn was 
given as the probable reason for the 


Aims | 





| range of electrical appliances. 
| men were also able to discuss wiring 
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Mrs E. Lectric Cooking Introduced to Perth 


A WELL-PLANNED advertising cam- 
paign aimed at capturing the gas- 
conscious city of Perth has proved to be 
an outstanding success, The North of 
Scotland Hydro-Electric Board, who 
organised the campaign, found that many 
Perth residents still used gas for lighting 
and some did not even know that electric- 
ity could be used for cooking. Highlight 
of the campaign was the mysterious Mrs 
E. Lectric Cooking, a member of the 
Board’s office staff at Dundee who was 
left to wander around the city until rec- 
ognised. The first person to spot her was 
given a suitable prize. Poster displays 
and leaflets exhibited before the cooker 
week started excited the public’s interest 
to such an extent that on the first day 
Mrs E. was spotted by a housewife with- 
in 20 seconds of alighting from her car. 
One of the difficulties discovered by 
the Board in the past was the public’s 
reticence in entering an electricity show- 
room to make enquiries. Consequently 
emphasis was placed on personal contact. 


| Exnerienced salesmen called on thous- 
| ands of housewives, both consumers and 


potential customers. Direct sales were 
made, not only of cookers, but of a wide 
The sales- 


problems and offer advice on the spot. 


attendances at the E.D.A.’s stand at this | _ 


year’s Smithfield Show, which took place 
at Earls Court, London, 
week. The number of visitors was said to 
have greatly exceeded any previous 
experience. Specially featured in the 
display were the various methods of crop 
conservation by electricity. There were 
of course the expected enquiries, but far 
more surprising was the large number of 
orders given for very large grain drying 
plants; namely, those with capacities of 
600 tons or more. On one day alone four 
firm orders for plant of this capacity 
were obtained. There was also phenom- 
enal interest in barn hay drying by elec- 
tricity, and at times farmers queued to 
question experts on this method of saving 
their crops. About 2,000 enquiries were 
dealt with on one day. 


} 
throughout last 





SHOWROOMS AT PATCHWAY 


IN response to persistent requests from 
residents at Patchway, the S. Western 
Electricity Board has now opened a new 
service centre there. It will serve a wide 
area including Stoke Gifford, Almonds- 
bury, Tockington and Olvesten, all of 
which are several miles from Bristol, 
formerly the nearest electricity offices. In 
charge of the new showrooms will be Mr 
H. Guy. a local resident. who will in fact 
he the whole “staff.” The showroom was 
ovened last week and until the weekend 
there were washing machine and cookery 
demonstrations daily. Local housewives 
were invited to take along some of their 
washing and have a rest from washday 
worries. 





Mrs E. Lectric Cooking congratulates a 

successful challenger in the North of 

Scotland Board’s cooker campaign in 
Perth 


Exhibitions and demonstrations were 
held at five halls in the city, and the week 
ended with a concert and demonstration 
attended by some 600 persons. Co-op- 
erating with the Board in their efforts 
were the G.E.C., Revo Electric, British 
National Electrics, Simplex, Jackson 
Electric Stove Co., and English Electric. 


Bankside House Subject of 
Rating Complaint 

YET another case of disagreement over 
rates between a local authority and 
the supply industry has occurred. It 
concerns the B.E.A.’s large block of 
offices opposite Bankside power station 
which is exempt from the rating provi- 
sions of the Local Government Act, 1948. 
Southwark borough council are com- 
plaining that the loss of rates on that 
site is serious, and maintain that offices 
used as headquarters for the whole of 
the country should be-brought within the 
rating provisions. The council has duly 
made representations to the Association 
of Municipal Corporations. The associa- 
tion has reported that while they are in 
sympathy with the views expressed con- 
cerning the inadequacy of existing laws 
relating to the rating of premises used by 
nationalised boards as part of their 
central organisation, they consider it 
would be unwise to take the matter fur- 
ther at present. The report adds that the 
question would be borne in mind when 
any Bill dealing with rating generally 
was under consideration. 


E.A.W. Silver Jubilee 


HARTLEPOOLS branch of E.A.W. cele- 
brated their silver jubilee recently with a 


luncheon. Branch president, Mrs G. K. 


Wainwright, J.P., presided. 


Part of the E.D.A.’s stand at the Poultry 
Show at Olympia. In the foreground is 
an infra-red lamp for brooding, and 
demonstrations of deep freezing, featured 
in the rear, were given throughout the 
day. The Association also erected a 
demonstration kitchen at the Show, where 
Miss Marguerite Patten, the TV cookery 
expert, provided plenty of interest for 
visitors. The Show took place on 
Wednesday, Thursday, Friday, last week 
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Scottish Co-op to specialise in Electrical Shops 


HE establishment of a number of 
specialised electrical appliance shops 

is being carried out now by a number of 
Scottish Co-operative Societies, it is re- 
ported from Glasgow. The Societies are 


E. Anglian Electrical Association 
holds 2ist Dinner 
IPSWICH Electrical Association held its 
2Ist annual dinner recently with Mr 
H. E. Wright, chairman, presiding over a 
gathering which included many noted 


personalities among the 240 members and | 


guests present. Among the guests were 
Mr A. F. Plummer, president of E.C.A., 
who proposed the toast of the Ipswich 
Assoc. A toast to the electrical industry 
was proposed by 86-years-old Mr E. P. 
Tetwall who mentioned 


there were not 
this country 


of coal. He said 
the natural forces in 
to build great power stations as in 
Canada and Sweden, and the strain 
would continue until atomic energy took 
over. Who better to reply than the 
Assoc’s president Mr C. T. Melling. The 
dinner was also graced by the presence 
of the Mayor of Ipswich and Dr A. H. 
Morris, Lord Bishop of St. Edmundsbury 
and Ipswich. The latter readily agreed 
with the suggestion that church lighting 
could be much improved, but it appeared 
to be a specialised task, calling for par- 
ticular consideration of the architecture 
of buildings. 


SCOTTISH CABLE CONTRACT 


VALUE of paper insulated cables 
required by the S.W. Scotland Electricity 


Board in the 12 months beginning on | 


1 Apr., 1955, is over £800,000. This valu- 
able contract has been placed with 
Scottish Cables Ltd., it was announced 
last week. 


the increasing | Co-operatives are paying more attention 


strain now being placed on the supply | 








The First Half-Century 


Dear Sirs—It having been pointed 
out in many quarters that the elec- 
trical industry, although very wide 
reaching and giving employment and 
occupation to many thousands of 
individuals in all grades of life, has in 
connexion with it no means of sup- 
porting any of those unfortunate 
members of it who fall into temporary 
or permanent need, an_ influential 
committee of gentlemen actively con- 
nected with various branches of elec- 
trical work has been constituted to 
organise a benevolent fund for the 
industry. As soon as a sufficient sum 
is available this fund will eventually 
be used for the purpose of providing 
pensions and donations for deserving 
cases in the electrical industry, voted 
for by the subscribers. Further details 
will shortly be announced, but in the 
interval the organisation is being 
ravidly proceeded with. Yours faith- 
fully, Justus Eck.—From our issue of 
15th December, 1904. 











adopting a policy of specialisation, alleg- 
edly to compete with the specialised 
private trader. Hitherto, of course, elec- 
trical equipment has found its place 
among the furnishing, household goods 
and similar departments of the Co- 
operative store. We hear that in the past 
few weeks several new electrical shops 
have been opened and a number of 
others will probably follow in the near 
future. One of the most recent is at 
Wishaw where two shops have now been 
converted into a single electrical depart- 
ment handling all kinds of appliances, 
fittings and radio and television sets and 
apparatus. 

A notable aspect in the new Wishaw 
shop is that while one part has been devo- 


| ted to dispiay, the second has been set 


aside for repair and maintenance. The 
to the repair and maintenance side of the 
trade and are already handling a con- 
siderable volume of business. The major 


| markets which it is hoped to recapture 


from the private traders concern washers, 
dryers, mixers, radio and television. As 
far as can be ascertained there 
indication of the adoption of a similar 
policy south of the Cheviot Hills. 


| Simple, attractive yet severely practical 


is this new sales aid produced by BTH 
for Mazda lamp dealers. The two wire 
trays hold about 100 lamps and can be 
used separately if required. It incor- 
porates a three-colour showcard and tags 


5 | giving types, wattages an rices which 
is no | F d P 


can be clipped to the trays. Provision is 


| also made for lighting lamps. Construc- 


tion is of heavy gauge wire 


New Certificate for Plant Engineers 


PLANT engineers are to be catered for 
by a new examination organised by the 
City and Guilds of London Institute, The 


| scheme is intended to meet the needs of 


those engaged in the selection, installa- 


| tion and control of plant thoughout in- 


general, the examination 
intended to follow on the 
successful completion of an Ordinary 
National Certificate course in electrical 
or mechanical engineering. The courses 
have been approved by the Council of 
the Incorporated Plant Engineers as 
meeting their examination requirements 
for Associate Membership of that body. 

Details of the course of study may be 
obtained from the Department of Tech- 
nology, City and Guilds of London Insti- 
tute, 31 Brechin Place, London, S.W.7. 
It is spread over two years divided into 
three groups: mechanical power distribu- 
tion; mechanical energy generation; and 
electrical energy distribution and genera- 
tion. Certificates in plant engineering will 
be issued to those who pass in the first 
group and in either of the others. In 
the first group there will be two 
papers, mechanical plant and pumping 
and hydraulic plant, and steam and refrig- 
eration plant. There will be two papers 


dustry. In 
courses are 


New Cable Merger? 


THE General Cable Manufacturing Co., 
Ltd., of Leatherhead, has offered the sum 
of £425,440 for the shares of the 
Britannic Electric Cable and Con- 
struction Co., held by Radio and Tele- 
vision Trust, Ltd. The board of the latter 
concern has formally accepted the offer 
(as we note on page 906). 


ranging over the whole field in the elec- 
trical group, It is emphasised throughout 
that the syllabus laid down should be 
treated from the viewpoint of the plant 
user seeking efficiency under running con- 
ditions and not from that of the designer 
and manufacturer. Up to one-third of 
the attendance time at a technical college 
is required to be spent in laboratories 
and workshops. 


Special Courses Starting 
in Spring Term 
NOTICES have been issued concerning 
special courses in Liverpool and London 
to be held early next year. Three of the 


four included in the syllabus for the 


| spring term at the University of Liverpoo] 


are of interest. They are on Refractories, 
a series of nine lectures to be given 
each Tuesday from 11 Jan.; on An Intro- 
duction of Servomechanisms, eight lec- 
tures also on Tuesdays as from 18 Jan.: 
and on The Design and Analysis of Scien- 
tific Experiments, ten lectures on Wednes- 
days beginning on 12 Jan. 

Two notable courses arranged by the 
Northampton Polytechnic, London, are 
Liquid Fuels—their Properties and Utili- 
sation, ‘and Recent Developments in 
Metal Finishing. These begin on 4 Jan. 
(8 lectures) and 3 Jan. (7 lectures) respec- 
tively, and the fee in each case is £2. 2s. 
Others beginning in the spring term at 
the Polytechnic are a Laboratory 
Course in Refractory Technology (6 Jan.) 
Heat Transfer with special reference to 
Fuels (24 Jan.), and Materials of Con- 
struction (27 Jan.). 





NEWS IN BRIEF 


Next year’s Building Plant Exhibition 
organised by the Ministry of Works will 
be held on the Queenslie industrial estate, 
Glasgow, between 8 and 15 June. 


Improved lighting of docks and mar- 
shalling yards as an aid to quicker hand- 
ling of freight, was the subject of a talk 
by Mr W. T. Souter of Holophane Ltd 
to the Glasgow I.E.S. 

Equipment for complete broadcasting 
station for Radio National de Peru is to 
be supplied by Redifon Ltd. 


Trends in Heat Pump Design was the 
title of Mr J. A. Sumner’s lecture to the 
Chelmsford Engineering Soc. earlier this 
month. Mr Sumner is manager of Eastern 
Board’s Norfolk sub-area. 


Just over 150 sat down to the annual 
dinner of the E.C.A.’s Tunbridge Wells 
branch. Dancing continued until 1 a.m. 

New loudspeaking and intercom equip- 
ment for both Renfrew and Ringway 
airports has been installed by Hadley 
Sound Equipments Ltd. 


Visitors to the 1955 Daily Mail Ideal 
Home Exhibition will enter a metropolis 
of Regency Times. We are told it will 
be difficult to escape the illusion that one 
is living in the London of our great- 
great-grandparents when encountering 





New Long Service Assoc. 
A NOTABLE addition to the Ediswan 
Organisation’s group of Long Service 
Associations js the new London branch. 
Formed comparatively recently, this new 
branch held its first annual dinner 
recently at the Horse Shoe Hotel. In pro- 
posing the toast of the Association at 
this function, Mr J. (R. Cheetham, export 
department manager, said the new branch 
completed the circle of Long Service 
Associations throughout the Organisa- 
tion. The gathering of 75 members from 
London and the provinces, including sev- 
eral lady members, represented about 
50% membership of the London branch. 


‘nae 
n 
Say! qe THE WEEK 


“In Britain we have more knowledge 
of the application of atomic power for 
peaceful purposes than any other country 
in the world...” SiR STEPHEN HOLMES, 
British High Commissioner in Australia, 
stated at Sydney. 

“Two British housewives yesterday 
agreed that cooking for Americans is 
easy—in a kitchen where a tin-opener 
wears out in a week...” report in the 
Daily Express. 

“It seems to me high time that the 
(lamp) bulb makers designed a_ bulb 
which would live out its allotted span in 

position it was used...” 
NEAL writing in the Welwyn 


whatever 
AMANDA 
Times, 


rooms of such celebrated persons as the 
Duke of Wellington, Mrs Fitzherbert, 
Beau Brumme] and Sheridan. 


Prior to the football match between 
Wolverhampton Wanderers and _ the 
Russian Spartak team, the latter carried 
out a part of their preparatory training 
programme on Revo Electric’s football 
ground and were highly complimentary 
about the floodlighting installed there. 

Staff of the meter department of the 
Derby and Buxton sub-area of the E. 
Midlands Electricity Board have held 
their first dinner and concert at the Iron- 
gates Hotel, Derby. 

Developments, progress and past and 
present activities are recorded in a bro- 
chure produced by Dussek Bitumen and 
Taroleum Ltd. to mark their 50th anni- 
versary. 
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Commissioner-in-Chief of the St John 
Ambulance Brigade, Lt-Gen Sir Otto 
Lund was guest of honour at the 138 
BTH (Willesden) Division’s annual 
dinner. 

Assoc. of Electrical Machinery Trades 
have become affiliated to London Cham- 
ber of Commerce. Their representative 
will be Mr G. H. Holding of Stewart 
Thomson and Sons (Liverpool) Ltd., 
Dacre Hse, Victoria St, Westminster. 


Colleagues of Mr Leslie Wall, who 
at the time of his death last September 
was Birmingham sales manager of Elec- 
trical Components Ltd., have set up The 
Leslie Wall Memorial Fund. To date 
they have collected £220 as a donation 
to the E.1.B.A. 

Telcon’s employees have staged another 
successful Christmas bazaar raising a 
record sum of £180 in aid of Queen 
Mary’s (Roehampton) Hospital. 








QUESTIONS IN PARLIAMENT 





Registering Traders 


COMPULSION on traders to keep new 
records of transactions in connection with 
purchase tax was questioned in the 
House last week. Reference was made to 
notice No. 77H issued by the Customs 
and Excise, and the Financial Secretary 
to the Treasury was asked if he felt that 
this requirement to keep new records of 
transactions between two traders one of 
whom was already registered for pur- 
chase tax purposes was morally sound. 
In reply, the Financial Secretary said that 
the new plan was evolved to make it 
possible to extend the system of registra- 
tion for purchase tax purposes, which was 
generally desired amongst traders them- 
selves. 

Latest position as regards registration 
was exclusively reported in our 18 Nov. 
issue, 


P.T.—No Statement... 


IT was stated last week that it was not 
yet possible to make an announcement 
concerning changes in purchase tax in 
the coming year. The Chancellor of the 
Exchequer was said to be aware of pos- 
sible disturbance to the trade that an- 
nouncements may cause. 


.-. and Problem of Stocks 


THE question of traders’ stocks when 
purchase tax was reduced was raised 
again last week. Mr H. Brooke, Finan- 
cial Secretary to the Treasury, said the 
subject had been considered carefully, but 
all proposals so far seen were subject to 
the objections voiced in the Report of 
the Hutton Committee. For that reason 
it had not been possible to accept them. 
However, his mind was not closed on the 
subject and all further suggestions would 
be considered. 


Atomic Waste Disposal 

MINISTER of Housing and Local Govt. 
stated last week that he did not feel that 
consultation with locai authorities in the 
case of the proposal to dispose of atomic 
waste in the Forest of Dean had been 
sufficient. 


Signs outside Hotels 

APPEALS against rulings concerning the 
use of illuminated outdoor signs by hotels 
were mentioned in a question last week. 
It. was suggested to the Minister of 
Housing and Local Govt., Mr Sandys, 
that existing regulations should be 
amended so that the need for hotels to 
have adequate illuminated outdoor signs 
should be recognised. 


Smog Report being considered 

IN reply to questions about the Govern- 
ment’s intentions with regard to the 
Beaver Committee’s recommendations on 
air pollution, Mr Sandys said that the 
report was still being considered. He 
emphasised the need for close study of 
the report before legislation was pro- 
posed. 

During discussion on the Business of 
the House on Thursday, Mr G. Nabarro 
asked if time could be given to a debate 
on the Beaver Report on Air Pollution. 
Mr H. Crookshank could not agree to 
the suggestion, pointing out that the 
recommendations contained in the report 
were being considered and a statement 
would be made in due course. 


Pollution by Motor Vehicles 

MOTOR vehicle exhausts was the subject 
raised by Mr N. Dodds last week. He 
asked the Minister of Transport whether 
the suggestions made in the Beaver Com- 
mittee’s Report on Air Pollution as 
regards motor vehicles were being con- 
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sidered. The Minister said the law 
on motor vehicle exhausts was ade- 
quate and the matter was now one of 
enforcement by the police. He had sought 
the co-operation of the principal associa- 
tions of users of diesel-engined vehicles 
to avoid smoking exhausts, and they had 
promised their full support. 


T.V. Suppressors 

REGULATIONS concerning the fitting of 
television suppressors to electrical appli- 
ances would probably be laid before 
Parliament early in the New Year, Mr D. 
Gammans stated in a written answer last 
week. 


Schools’ Fuel Consumption 
THE Minister of Education said he hoped 
to let local education authorities have 
some preliminary findings on the subject 
of fuel consumption in post-war schools, 
in two or three months’ time. 


Sandwich Courses 

AN earlier request to the National Advis- 
ory Council on Education for Industry 
to investigate the need for sandwich 
course among certain blocks of industry 
was recalled by Mr M. MacPherson, who 
asked if any further progress was known. 
Sir David Eccles said the matter was 
still being investigated and he had re- 
ceived no recommendations yet. 


Embargo an Encouragement 

IT WAS suggested by Mr S. T. Swingler 
that the embargo on some standard types 
of scientific instruments damaged our 
export trade because it encouraged East- 
ern European countries to manufacture 
for themselves. Mr P. Thorneycroft said 
the question had been considered and 
said that some items on the embargo list 
were being made in the Soviet bloc, but 
that was not a conclusive argument for 
removing them from the embargo list. 


Weights and Measures 

THE House was assured that work was 
proceeding as quickly as possible on the 
question of revised legislation concerning 
Weights and Measures, Mr P. Thorney- 
croft said, however, he was unable to say 
when new legislation would be _ intro- 
duced. 


Telephone Cable Damage 

SOME details of damage to telephone 
plant by recent severe and prolonged 
gales were given in a written answer by 
Mr D. Gammans. He said that in Wales 
and S. Western England about 35,000 
subscribers’ lines were affected and about 
200 small exchanges isolated for short 
periods. About 1,300 subscribers and 18 
exchanges were similarly affected in 
Pembrokeshire, and damage was done to 
cables carrying junction and trunk cir- 
cuits. Repair work had been carried out 
quickly and conditions were expected to 
be back to normal in a day or two. 
Replying to Mr D. L. Donnelly, he said 
many other areas suffered similarly and 
it was not possible to draft in staff. 








ELECTRIC SUPPLY NEWS 





Bangor (N. Wales) 


Protests at the erection of o.h. lines 
in the vicinity of houses, particularly near 
aluminium bungalows in _ Bloomfield 
Place, were made at the recent meeting 
of the Borough Council, Ald Porter said 
that the Council had forwarded their 
objections to the Electricity Board after 
a fatal accident at Enniskillen. They now 
used a “rubber stamp” when giving per- 
mission for erection of overhead cables, 
and stated that they did so with the 
greatest reluctance and under protest. 
That arrangement could not continue in- 
definitely, he declared. The surveyor, Mr 
J. W. Coskerry, pointed out that the 
cables at Bloomfield Place were some 
distance beyond the gardens of the bun- 
galows. It was decided to ask the 
P.M.G. to investigate the matter. 


The Lord Mayor of Manchester switches on the new substation 


Blyth 

The B.E.A. is applying for leave to 
introduce jin the present session of Par- 
liament a Bill entitled “Blyth Generating 
station (Ancillary Powers)” to give the 
Authority power to carry out certain civil 
work in connection with the establish- 
ment of the proposed Blyth power 
station. The Bill states that the B.E.A. 
are proposing to build two generating 
stations in the urban district of Bedling- 
tonshire, which together will be known 
as the Blyth generating station. The most 
convenient and economical method of 
discharging ash and water from the station 
is to discharge them into the sea, The 
Bill would enable the Authority to 
acquire lands and easements for the: pur- 
pose of constructing works necessary for 
the discharge of this ash and water from 
the station. The work would include a 
line of pipes, an aqueduct and a single 
line railway. 


Eire 

Work has started near Ferbane, Offaly, 
on the erection of the power station 
buildings and on the site development, 
including foundations for the peat hand- 


ling equipment, This new station will be 
the largest of the peat-fired power stations 
built or planned by the Electricity Supply 
Board. In the first development the 
station will be equipped with three 20,000 
kW steam turbo-generating sets and three 
boilers with an output of 220,000 Ib of 
steam an hour. Two cooling towers, each 
266 feet high and 185 feet in diameter, 
are under construcion. This stage is to be 
completed in two or three years and will 
have an output approximately of 240 mil- 
lion units a year. For the final develop- 
ment two further turbo-generators and 
two additional boilers will be required. 


Manchester 

On Tuesday of last week, the Lord 
Mayor of Manchester, Alderman R. S. 
Harper, officially switched on the 1,000th 
substation in the No. 1 sub-area of the 
North Western 
Electricity Board. 
The new sub- 
station is con- 
structed in a 
cellar below Al- 
bert Square and 
is one of a ring 
of substations 
which form part 
of a_ reinforce- 
ment scheme, the 
need for which is 
related both to 
the steady in- 
crease in the 
demand for elec- 
tricity in the 
heart of com- 
mercial Manchester and to the develop- 
ment of smokeless zones. The density of 
load at the present time in the centre of 
Manchester is greater than anywhere else 
in the country, with the possible excep- 
tion of the City of London. 


LIGHTING SCHEMES 


Bangor (N. Wales). The Council has 
approved schemes for improved lighting 
in Hamilton Rd and Abbey St at a cost 
of £3,249. 

Brighouse. Scheme prepared for the 
erection of 61 lamps to provide class 
“A” lighting on the Leeds-Whitehall Rd, 
estimated to cost £3,731. 

Colne (Lancs). Borough engineer to 
prepare schemes for conversion to elec- 
tricity of gas lighting in West St, Colne 
Lane and Waterside Rd. 

Nelson. T.C. is making application to 
borrow £23,200 for providing electric 
lighting on certain traffic routes in the 
borough. This is the first stage of the 
conversion of gas lighting, the total cost 
of which is estimated at £83,402. 

Newbury. T.C. is submitting to M.o.T. 
£7,000 scheme for providing group “A” 
lighting in the London Rd. 











COMPANY ACTIVITIES 





i ier annual speech by Sir Alexander 
Aikman, chairman of Electric and 
Musical Industries, confirms our previous 
ideas that the group has made important 
strides towards complete recovery after 
the disappointing results of 1952/53. 
Plans laid back in the doldrum period 
are beginning to bear fruit, In the year 
to 30 June last, U.K. turnover rose by 
20% and exports went up by nearly 
23%. Overseas subsidiaries sold 24% 
more. And these satisfactory results are 
gilded by the fact that they were obtained 
in a period when price levels remained 
reasonably stable. 

Mr F. G. Penny, chairman of Aber- 
dare Cables (Holdings), does well to bring 
South Wales Switchgear and Aberdare 
Engineering fully under the control of 
Aberdare Cables (Holdings) Ltd., the 
parent concern. For every three of the 
599,996 5s. shares in South Wales Switch- 
gear not already held, Aberdare Cables 
offers four of its 5s, shares. Accepting 
shareholders of Aberdare Engineering 
will receive ten Aberdare Cables shares 
for every three £1 shares now held. But 
some shareholders may hold back because 
the new shares do not rank for any 
further dividend which may be declared 
in respect of the financial year ended 
31 Oct. last. 

1.S.T. Insulations is to become a 
public company. Whitehead Industrial 
Trust is placing 1,700,000 1s. Ordinary 
shares on the market. This is the whole 
of the equity capital. 1.S.T. specialises in 
electrical insulating materials sold exclus- 
ively to the trade. The directors expect 





Aberdare Cables (Holdings) Ltd. 


It is revealed that the board have 
offered to buy out the minority share- 
holders in South Wales Switchgear Ltd., 
(amounting to 599,996 5s. shares) and 
134,700 of the 200,000 £1 shares in 
Aberdare Engineering Ltd. For every 
three of the former, Aberdare Cables 
Ltd. offer four of its 5s. shares, while 
holders of Aberdare Engineering Shares 
are offered 10 for every three £1 shares 
now held. The new shares in Aberdare 
Cables Ltd., will not rank for any further 
dividend which may be declared in 
respect of its financial year ended 31 Oct. 


Bruce Peebles and Co. 

An extraordinary meeting is to be held 
on 29 Dec. to consider the - proposals 
to increase the authorised capital to 
£500,000 and the one-for-one scrip issue 
to shareholders, noted on 25 Nov. 


Drayton Regulator Co. (Holdings) 


A two-for-one scrip issue is announced. 


Electric Furnace Co. Ltd. 

It is proposed to make a bonus issue 
of 33,313 54% Cumulative Preference 
shares of £1 each to Preference share- 
holders, and to convert the existing 74% 


that net profit for the year to Mar. 31 
next. will not be less than the £56,400, 
Subject to tax, of the previous year. 
Dividend is anticipated at 15% from 
Dec. 8, the date of the acquisition by the 
present company of the shares of Insula- 
ted Sieevings and Tapes, to 31 Mar. A 
full year’s 15% dividend would be 
covered twice over. The Ordinary shares 
are being placed at Is. 14d., free of all 
charges, 

Radio and Television Trust, formerly 
Philco Radio and Television Corpn., is 
wise to dispose of Britannic Cable Co., 
one of its two operating subsidiaries. 
There is much competition in the cable 
business and the decision to concentrate 
on electronic instruments and apparatus 
through Airmec Laboratories Ltd., is 
probably best calculated to revive the 
company’s fortunes. An offer for Britan- 
nic of £425,440 has been formally accep- 
ted by the board. The bank want the 
overdraft reduced and if they take the 
money received for Britannic Cable, 
overdraft will be down to about £75,000 
and interest in subsidiaries to £233,539 
against £474,894. Debit balance carried 
forward last time of £743,000 would look 
a bit better at £560,000. Next step would 
be capital reconstruction to pave the 
way for paying off Preference dividend 
arrears and sinking fund certificates’ in- 
terest. The board anticipate that a 
drastic reduction in capital will be essen- 
tial, which is fairly obvious as the 
Ordinary capital is only £150,000. Last 
dividend was 25% for 1947-48.— 
From our City Correspondent. 
Cumulative Preference into 54% Cumu- 
lative Preference of £1 each. It is also 
proposed to make a bonus issue of 
156,500 Ordinary £1 shares to Ordinary 
holders on a one-for-one basis. 


General Cable Manufacturing Co. 
The reduction in trading profit for the 
past year can be considered not entirely 
unexpected in view of the cold winds 
that have blown in sections of the cable 
industry during the period, This com- 
pany, however, is well situated financially, 
with current assets at 30 Sept. last being 
listed at £476,196, while current liabili- 
ties only amounted to £91,782 plus £500 
for capital commitments. The value of 





Year £ £ % on Ord. Ord. Price 
Trading Net aes 
Profit | Profic Earned) Paid | High 


46,715 | 67 | 30 | 18/9 
54,120 | 70 | 30 | 16/10 
45,078 | 53 | 30 | 17/- 


Low 
16/6 
11/10 
14/9 


to 
30 Sept. 





1951 
1952 
1953 


120,473 








1954 36,037 | 4I 30 | 18/- | 16/- 





stock in trade and sundry stocks, at 
£221,602, was nearly £33,000 higher than 
a year ago. It is revealed that the com- 
pany has offered Radio and Television 
Trust Ltd. £425,440 for its holding in 
Britannic Electric Cable and Construc- 
tion Co. (another “non-ring” firm). 
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1.S.T. Insulations Ltd. 


A total of 1,700,000 1s. Ordinary shares 
in this firm of specialists in electrical 
insulating materials for the trade, are 
being placed by Whitehead Industrial 
Trust. This is the whole of the equity 
capital which follows £9,000 in 6% 
Preference. The directors expect that net 
profit for the year to 31 Mar. next will 
not be less than the £36,400 of the 
previous year. 


Oliver Pell Control Ltd. 


For the year ended 31 Mar. last, the 
trading profit dropped to £11,831 com- ~ 
pared with £34,733 for the previous year. 
The net profit figure is £548 (£20,012). 


Peto Scott Electrical Instruments Ltd, 

For the year to 30 June last the profit 
is £16,947 compared with a loss of 
£57,663 for the previous period. The first 
figure is struck before crediting fire 
damage and loss of profits insurance 
claim of £15,332 (33,914), There is 
£44,337 written off in respect of stock 
and work, and the net loss is £30,882 
compared with a net loss of £38,364 a 
year ago. The directors also state that 
proposals for capital reduction and re- 
organisation will be submitted following 
the annual meeting. 


Radio and Television Trust Ltd. 

The board has formally accepted an 
offer of £425,440 from the General Cable 
Manufacturing Co. for its holding in the 
Britannic Electric Cabie and Construc- 
tion Co., one of its two operating sub- 
sidiaries. The agreement needs approval 
of the Trust’s stockholders. The board 
explains that at the end of March last, 
the Trust’s bank overdraft was £544,403, 
but that total has since been reduced 
to approximately £500,000 as a result of 
a dividend from Airmec, the other prin- 
cipal subsidiary. The bank wish to_ see 
a substantial reduction in that overdraft, 
and if the sale of Britannic Cable Co, is 
approved the Trust’s balance sheet would 
show a reduction in interests in sub- 
sidiaries from £474,894 to £233,539, an 
overdraft of about £75,000, and an 
adverse balance on profit and loss 
account of some £560,000. Until this 
adverse balance is dealt with by a capital 
reconstruction, it is added, there is no 
way of paying off any of the arrears of 
dividend on the Preference stock and 
Sinking Fund certificates, or of paying 
current dividends. The board are en- 
deavouring to devise a capital reconstruc- 
tion scheme, but a drastic reduction of 
capital will be essential. 


Dividends Declared 

British Insulated Callender’s 
Interim of 24° (same). 

Broadcast Relay Services. \nterim of 
10°, tax free (same) on capital increased 
by 10% rights issue, 

Max Stone. Interim of 30% (20%). 

Vent-Axia Ltd. Interim of 30% (25%). 
Profits before tax, and unaudited, for 
the six months to 30 Sept. last is £63,700 
(£52,700) it is stated. 


Cables. 
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The Economics of 


By R. Solt, B.se., A.M.LE.E., A.M.LMech.E. 


OWER factor correction has formed 
the subject of many papers and 
articles in the past. Most of these have 
concentrated on particular aspects of the 
field: the present paper attempts to pre- 
sent an unbiased general survey of the 
subject. To the generating and supply 
undertaking, low power factor presents 
the problem of extra demand; the cost 
involved is handed on to the consumer 
in the form of a power factor tariff. Dif- 
ferent kinds of power factor correcting 
equipment are available, and the con- 
sumer’s decision whether and how much 
gear should be installed depends more 
obviously on the economic advantage to 
be gained than do most other engineering 
decisions. 

Power factor is defined as the ratio of 
true power to apparent power, i.e. watts 
to volt-amperes. In an a.c. circuit the 
ratio is less than unity if the current and 
voltage waves are out of phase with 
respect to time; there is then a vector 
displacement between current and volt- 
age, and the current may be split into the 
power component in phase with the volt- 
age, and the reactive component in quad- 
rature. The total kVA input into the 
system is similarly split into the power 
(kW), and the reactive kVA (kVAr); the 
excess of kVA over kW is referred to as 
“extra kVA.” 

The calculation of the quantities in- 
volved is a matter of simple trigonometry. 
Mechanical calculators (such as Mulli- 
gan’s power factor calculator) may be 
found useful.? 


The Cost of Bad Power Factor’ 

Transformers, reactors, transmission 
lines and other items of electrical plant 
contribute to the bad power factor of a 
system; the major portion of reactive 


kVA, however, is drawn by induction 
motors installed at consumers’ premises. 
This extra kVA is therefore transmitted 
over the whole of the distribution system 
whose various components must accord- 


£ 


ge 


Tariff 
£6 per KW at 0-8 PF 
penalty: 1% per 0-1 
bonus: Wwxper 0-1 
£4.-15- per KVA 


£4.-. - per KVA plus 
£2-15- per KVAR 


Annual M.O.char 
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ae 
Power factor 
Fig. |. Maximum demand charge on 100 kW 
with various types of tariff* 
ingly be designed with an adequate mar- 
gin of electrical carrying capacity. Thus, 
if a system operating at 0-8 power factor 
were corrected to unity, this would in- 
crease the power carrying capacity by one 
quarter. 

Apart from greater first cost, a bad 
power factor brings with it increased run- 
ning charges: there are higher resistance 
losses, and heavier voltage regulation 
throughout the system. It has been esti- 
mated that the cost of an extra kVA is of 
the order of two-thirds of the cost of 
a kW; whilst an extra kVA-hour costs 
somewhere between one-sixth and one- 
third as much as a kWh. 

The additional expense to the generat- 
ing and supply undertakings is handed on 
to the consumer.3 The types of tariff 
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A special monthly section of the Electrical 


Power Factor Correction 


which take account of power factor, com- 
bine a unit consumption charge with one 
of the following: 

(i) A fixed charge per kVA of maxi- 
mum demand. 

(ii) A fixed charge per kW of maxi- 
mum demand, with a percentage bonus 
or penalty, graded according to power 
factor and affecting either the fixed or 
both parts of the tariff. 

(iii) A fixed charge per kW, and a 
fixed charge per kVAr, of maximum 
demand. 

The first two of these methods occur 
in a profusion of variations. On national- 
isation, one sub-area alone took over 
upwards of 60 different power tariffs from 
the various local undertakings. During 
the past years several standard tariffs 
have been evolved in different areas. 
Some of these tariffs are of the kVA 
maximum demand type, some of the 
bonus/penalty type. They operate with 
consumers whose demand justifies the 
installation of the necessary metering 
equipment. Here again different rulings 
apply in different areas of the B.E.A.: 
in one area consumers with a maximum 
demand exceeding 75 kVA are charged 
on a power factor tariff, whilst in another 
any consumer with a demand as small as 
5 kVA may choose to be charged on a 
power factor basis. 

Of the different types of tariffs, the kVA 
demand tariff is the simplest but the most 
rigid. There is an increasingly greater 
incentive for the consumer to correct his 
power factor the worse it is. The bonus 
penalty tariff is more flexible since the 
power factor datum as well as the per- 


* The prices used in the curves illustrating 
this article are not, in general, current prices 


but apply to a few years back 
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centage surcharge or rebate can be 
varied. The conception of a bonus or 
penalty is a psychological inducement 
for the consumer to install correcting 
equipment 

The third type, the kW and kVAr 
tariff, would be simple to understand and 
easy to meter. Although recommended 
by some, it is rarely met with in practice. 
One objection may be, that it would pay 
the consumer to correct his power factor 
right up to unity; but this could easily be 
only charging for reactive 
kVA im excess of 33 (say) of the kW 
demand: this would limit the kVAr 
charge to power factors lower than 0-95 
approximately, 

In most cases, tariff charges make up 
the greater part of the cost to the con- 
sumer; though if his internal distribution 
network is extensive, voltage regulation 
and distribution losses may become size- 
Where the consumer gener- 
power it may pay him to 
reactive if his generating 
or transmission capacity threatens to 
become overloaded with extra kVA. 


avoided, by 


able facto 
ates his own 


compensate Io! 


Avoiding Bad Power Factors 
The 


ine, a 


factor of a mach- 
installation is prim- 
arily governed by Within limits, 
initial expenditure on materials 
apparatus will result in certain savings 
running 
desirable 


optimum powel! 
sysiem or an 
cost, 
rreatel 
costs: the 
condition 
least overall cost, taking 
total overall expendi- 
both first and 


subsequent 
most 


on the 
economical 
brings with it 
into account the 
ture e. including cost 
running cost. 
Consider 


which has 


now the induction motor, 
been mentioned as the main 
source of low power factor in industry: 
its reactive component depends largely 
on the reluctance of the magnetic path. 
Since such motors are usually designed to 
(near the bend in 
curve), a small 
voltage will result in a rela- 
decrease in the magnetising 


run near saturation 
the magnetisation 
decrease in 
tively 
current.* 

A considerable saving on running costs 
can often be brought about by running 
a machine at a smaller flux density, as 
a result of building it with more iron in 
the core in the first place. The additional 
cost of building a larger machine may 
result in many times as great. 
Depending on tariff and operating condi- 
extra cost involved in build- 
10 h.p. induction motor with 


savings 


tions, the 
ing a typical 
duce savings between five times and a 
hundred times 

Just as the intending buyer of a large 
power transformer specifies the operating 
obtain the most 
economical design, so also can the run- 
ning cost of a motor be taken into 
account by an intending purchaser. This 
is actually done by a few large organisa- 
tions dealing with extensive power instal- 
lations, such as the G.P.O., but the prac- 
is not followed as widely as it might 


as great 


conditions in order to 


tice 


* The extent of this reduction must ulti- 
mately be limited by the resulting reduction 
in the motor overload capacity 


be: it is often not appreciated that the 
annual power charges of a motor may be 
several 

Authorities on engineering economics 
sometimes suggest the adoption ot two 
standard ranges of motors, one cheaper 
and efficient, and the other more 
expensive but with smaller running 
costs. It does not however follow 
that the intending buyer would choose 
the better machine even if this were to 
prove more economical in the long run 
This would be the case only if his capital 


times as great as its first cost 


less 


resources were unrestricted 





Fig. 2. Approximate efficiency and power 
factor curves for induction motors of 
varying horse powers 
which 


In effect, the standards 


machines are designed are dictated 


largely by common practice and by com- 
petition. In 
consumer demand 
and better 


turer has to strike a compromise between 


the absence of an expressed 
for higher efficiencies 
power factors, the manufac 
performance and competitive cost. Per 
haps the first step in bringing about such 
a demand would be to make the large 
mass of consumers more conscious of the 
cost of running their machines, a 
which is incurred when buying the motor 

Industrial installations too frequentiy 
employ motors 
much in excess of power requirements; 
this is perhaps the greatest single factor 
responsible for the low power factor of 
so many The full load 
power medium or ‘ 
induction motor is reasonably high; but 


cosl 


electric whose rating Is 


installations. 


factor of a large 
its value deteriorates increasingly as the 
load is decreased. R. B. Giles, in a paper 
years ago* quoted figures of 
peak currents and 

obtained with different 
in a mass production machine shop 


several 
average currents 
installed 
The 


total 


motors 


represented a 
From the 
with all 


twelve motors tested 
installed capacity of 134-4 h.p 
figures given, the power factor 
motors running at average load has been 
estimated at 0-51; the power factor at the 
time of maximum demand is probably 
of the same order 

If motors had been installed to satisfy 
no more than the peak demand on each 
installed capacity could 


1 
machine, the 
have been reduced to about 85 h.p.. with 
a power factor of approximately 0-68 


cost. due to the 
would have been 


saving on first 
installation, 


The 
smaller 


Electrical Times, 16 December, 1954 


adout £140; but the annual saving on 
maximum demand charges is estimated at 
£200 (with a £6. 10s. demand charge per 
kVA). There may in addition be a saving 
on consumption charges, as the full load 
efficiency of the smaller machines is 
prooaoiy higher than the fractional load 
efficiency of the over-powered machines. 

Over-powering is often found with 
machine tools; makers tend to supply a 
motor which can meet the maximum load 
their machine is able to carry, and with- 
out reference to the only very light 
may actually be expected 
to perform. This practice is most waste- 
ful, and not only first cost 
unnecessarily, but imposes a_ heavy 
penalty on the user every year thereafter, 


Operation it 


raises the 


Power Factor Correction 
As already stated, optimum power 
factor brings with it lowest overall cost, 
taking into account both initial and sub- 
sequent expenditure. When _ installing 
compensating plant or high power factor 
macnines, the initial capital expenditure 
involved will result in savings on the re- 
curring running charges, 

In order to find the power 
factor, we compare the cost of improving 
the power factor with the saving that is 
brought about. Obviously, a basis for 

and 
reckoned over the same 
period of time, usually a year. With an 
industrial consumer, the savings anyway 
in the majority ot cases—consist in an 
annual reduction in the electricity bill. 
may include annual running costs 
such as power, attendance, and mainten- 
ance; the major item however is usually 
provided by the yearly portion of the 
first cost of the equipment (or, in the 
case of a high power factor machine, the 
corresponding portion of the extra cost 
compared with the cost of an ordinary 
induction motor of the same output). 
With large plant and equipment, which 
has a high first cost and is written off 
over a great number of years—namely 
its expected period of life—this amount 
should be determined as the annual pay- 
ment into a sinking fund. Alternatively, 
straight line depreciation over the same 
or a shorter period can provide an 
acceptable working basis: other methods 
are also available but are rarely used. 


optimum 


comparison only exists if “costs” 


“savings” are 


Costs 


The question of optimum power factor 
can be tackled mathematically. 

Suppose that both the extra expendi- 
and the resulting savings may be 
functions of the same 
variable “x” (namely factor, or 
kVAr). If the expenditure varies as F{x), 
and savings as f(x). then the net saving is 
given by their difference: f(x)— F(x). 

For maximum net saving—or minimum 
cost—the differential of the 


expression is zero, and 


d F(x) 
dx 


ture 
expressed as 


power 


overall 


d 
dx 
ie. the rate of change of the two func- 
tions must be equal. As_ successive 
amounts of money are spent to improve 
the power factor, the saving df resulting 
amount dF _ be- 


F (x) 


from each successive 
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comes smaller and smaller, until the last 
unit dF spent on 


the machine produces 
a saving df I 


smaller than dl | 
accordance with the economic law of 
diminishing returns; the 
is reached when 
balances the marginal return, where the 
marginal quantity refers to the last unit 
added to an existing amount 
The above remarks apply 
the initial design of a machine (a more 
motor will, within 
cheaper to run), and to the 
instailation of compensating gear. In the 
latter case, the factors involved are 
usually known quantities and the econ- 
limit may be determined mathe 
matically } 
If P denotes the power demand in kW 
@, and @, the power 


Ws IS In 
economic iimit 


the marginal cost Just 


equally to 
expensive limits, be 


subsequent 


omic 


factor angle 
before and after correction 

A the annual tariff charge per kVA 
demand, in £ 

B the annual cost of compe 
equipment, in £ per KVAr; 

BP(tanc tang,) 


A P(sec@, —secd,) 


nsating 


Then a cost o 
produces a saving 
For maximum net saving, the difference 
and and 


equated to zero: 


of cost saving is differentiated 
BPsec=¢ 
B/A 
cos@, = / 1—(B/A) 
If the equipment is written off over a 
greater number of 


APsing,sec?@, 


sing, 


years, the annual cost 
B is reduced; the optimum power facto: 
to which it will pay 
higher than in the case of a short term 
installation 

What has been given so far is 


to correct is then 


theo 
retical approach to the problem of how 


much power factor correcting equipment 
should be installed under any 


This 


ol speci 


fied conditions method not 


usually applied to an average 


installation as the amounts involved are 


not sufficiently great to warrant lengthy 
h 


case, the data are 


and 


calculations; in any 
usually subject to heavy variations* 


results to a high degree of accuracy are 


therefore meaningless 
figure 


IS stipulated as a 


Instead, some usually O- 


0-96 desirable 
power factor, and this is then aimed 
calculating the amount of equipmen 
needed The method of approach 1s 
thus reversed, and having determined the 
first 
annual savings it will produce, 


cost of this equipment and_ the 
one finds 
the number of years required to recove! 
the initial outlay Any 


ity bill 


reduction 
after that time will 
represent pure savings. To the sho 


manufacturer this is obviously, le 


appealing form in which the advantages 


of power factor ) 


correction can be pre 
sented: especial!y as it 1s quite usual for 
the outlay on an installation costing 


few hundred pounds to be 


* There may, for instance, be a h , 
iation, if additional lighting ot 

during the winter 
improves the factor Even 
installations work 


seasonal var 


electric heating months 


withou 


power 


this, few under identical 


conditions for long periods 


within one, or at the most two years 
This fact has a wider implication: what 
is a small-scale saving to individual con 
idds up to represent a saving of 
and 
plant, manpower, 
compensating 


sumers, 
resources of the 


and 


the “capital” 

country (Le. of 
fuel). Once the necessary 
equipment had been produced and in 
stalled, one could put to useful work the 
additional capital now spent year by year 
transmitting 


on generating and useless 


extra kVA 


Fig. 3. Maximum net savings with first 

cost written off over different periods, of 

time. Curves are drawn for 250 kW 
m.d. and a tariff of £6. 10s. per kVA 


Synchronous Machines 


[he synchronous condenser is given 
place merely as the classical example 
of power factor machinery, 
In industrial practice, it has been largely 
and its field of 


correction 


ousted by the capacitor, 
application is in any case limited to those 
arge plants which do not offer the 
possibility of running a_ synchronous 
over-excited. In 
motors must be 


machine steel mills, for 


given 
and syn 
chronous machines cannot be One 
steel works, however, installed a 300 kVA 


instance, mil 
drooping speed characteristic, 


used 


synchronous condenser a few years ago 
Whereas the first cost of a synchronous 
(though the 


condenser is relatively iow 


cost may be greatly increased, if an auto 
ransformer is needed to keep the starting 
kVA 
ae 


ing losses are perhaps ten times as great 


within prescribed limits), the run 
hose of a comparable capacitor bank 


1 n there is the greater attendance 


ntenance required 
larger sizes, the synchronous 


nser finds its application on distri 
networks with long transmission 


ies. when it is installed at or near the 


oad centre. More usually, synchronous 


condensers are installed on power net 


works for the purpose of voltage regula 


tion The machi must then be designed 


to provide either leading or lagging kVA 


without losing 


Svnchronous 
machines which may be run over-excited 


motors are salient pole 


ind hence it a power factor. 


eading 


¢ 
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Their major disadvantage lies in ihe .OW 
starting torque obtainable without draw 

an excessive startung KVA. Lhe motor 
be induction-started by means ol 
face windings neans of sould 
poles, according to whether a relatively 
synchronising t or a higher 
A separate 
used with 


nigher 
Starling torque is aimed at. 
slip-ring winding on the roto 
a startl resistance, Wil liuprove the 
tends to render 


Otherwise, the 


Starting pe formance but 
the machine less eificient, 
eificiency is of the order of that obtained 
with a slip-ring induction motor, or up 
to about | higher. the machine finds 
its app.ication in drives for fans, pumps 
and generator sets, where the 
starting duty is light. Within its kVA 
rating, it may be run at any power factor 
without becoming unstable. 

induction motor has 
a cylindrical with a_ three-phase 
winding brought out to slip-rings. The 


moto! 


The synchronous 


roto! 


resistanece-started like an 


induction motor, and 


nachine is 
ordinary slip-ring 
when the 
chronism a d.c potentia applied to the 
slip-rings pulls the step 
ngement is capable of giving up 
torque with 
[he over- 
deter- 
powel! 
current 
raise the 


ipproaches 


speed ap] syn- 


machine into 
[he art 
to twice full load starting 


about 120% of full load kVA 


load capacity of the machine is 


mined by the normal full load 
and by the 


moto In 


factor, 


magnetising 
order to 


nous Overload capacity, the 


of the 
synenro rotor 
nust constantly carry a large amount of 


i The efficiency ot 


exciting current a syn 
chronous induct 1otor therefore tends 

lowe! yf an ordinary 
oaded to beyond 
iT tor does 
nenronous 
educed, 


pulls into step 


nachine: and wher le id is 
he machine once more 


The  necessit I nuous over- 


excitation il 1 1 y automatic 
field control; ¢ 1c! eans of obtain 
VAX (Vari 
n which 
ntaneous 
ns Series 
imal motor 
ield wind 


ields can 


ney 
need not 
efficiency nproved: 
starting KVA w produce 


starting torqué This 
suitable running at low lez 
} | 


factors, where the hysteresis effect of the 


ding power 
t 


rotor core may give rise to power factor 


found its application 


instabdility t nas 
rt 1 
where Vv oad constant speed drives 


in conyjunct 





Maintenance 


| drive 
Ward-Leonard sets. Sizes range 


indred h.p 


used to 


ipiin it Is 


upWw ards 


{synchronous Machines 

Miles 
champion of the _ phase 
demonstrated that the first 
dined induction motor and 


need not exceed that of 


S ago, Protessor 


I went yea 


tion motor. He envisaged 
with induction 
to 50 h.p. as an economic 
Subsequent events did not 


Though a great 


for use 


expectation 
nt types ol phase advancers 
are only rarely used 
a fair number are doubt- 
operation 
dvancer may be fitted to an 
ring motor if the brush gear 
eavy: if required to over 
1e@ motor may have to be 
iid overheating 
se advancer is applied to an 
line there may be an overall 
efficiency of up to 29 
two units have been designed 
er, there should be a slight 
n efficiency 
incers are unpopular be- 
igh maintenance required 
Full secondary cur 
1in motor, and commuta 
xe difficult. There seems to 
Ol prejud ce against a.c 
nachines in general 
nachines are similar to 
Moto! if this 
he centre axis 
arms may be 


t¢ ootain a 


brush 


improve the 

nachines, 

f ) arms is given 
ead on commutator 
I { type are 
the trade names “Kosfi” 
straight 


the com 


ichines 

Compared with 
IS Cap icito! 
I first cost 


las a lower 


1.p. upwards for fast 
The first cost and also 
machines 

due to the addi- 

gear required. If 
is run over-compen 
needed for 


can then 


running 


size 18 
easily 
of a second 


third there is 


I d medium power installations 


is now completely 
onous condenser!3. Its 
lant has become 


» -nact 
he past 


are extremely low 


years, 
ees not to exceed 1:3 
KVA installed. Static capacitors 
to install, and an arrangement 
therefore highly 
bile. They peri- 
rather than maintenance. 


YANKS 1S 


require 


and they are completely 

taken some yeal 

showed that of 5,600 SKVA_ units 

installed, and used 125,000 kVA 

years, only 25 units bi + Wher 
in fa t¢ \ > eds 


of records 


Ovel 
oke down 
no single motor 


75 h.p., and the tot 
some 600 to 700 KVA, p 


yn 


correction can 


about i 
only 
almost invar 
best by static 


methods of 


carried out capacitors 


There are three installing 


capacitors 
i) by individual connect 


motor 


n groups distributed 


nternal supp 


slock connection 
the point of supply 


With individual connection both 


the motor and the capacitor are con 


trolled by the same switch, so that the 


capacitor is always automatically brought 


into service when required. The reactive 


is compensated at its source, and some 


times the si! ‘ff the supply cable can 
be reduced (e in particular in mine 
ations, where individual motors 


instal 


have long feeders) 


whicn can 


*If-excited when disconnected 


supply and act as an induction 
i dangerous 
This can oce 
t 1 rivil a high inertia 
wil ntinue turn e 
powe! 
iy an excessively 
connected to an induction 
oul 
ge during the sho 
when switchi from the 
he running positior The 
he same as closing tor 
busbars without synchronising 
tends 


the machine nomen 


into step. If again inertia 


driven, the shi mi be 
high orque. It 


load is be ng 


subjected to a transient 
will normally be 
sufficient 


f 


found safe to connect 


capacitance to the motor ter 
raise the full load power Tlactor 
to somewhere short of unity; (according 


to the B.S. Code of Practice, CP 312.102 


(1950), Clause 319, the capacito 


minals to 


should not be greater than 85 
motor magnetising current). It 
never permissible to Over-compen 


individual machine by 


fore 
sate an neans olf 
a capacitor 

Individual compensation is of advan 


tage where fa 


and if their diversity 


r-sized motors are installed, 
With small 
kVA _ of the 


tor unit 1s mucn greate 


is low 


machines, the cost per 


smaller capaci 


' t 


and if capacitors are to be added to exist 


installation costs Decome 


high. In 


1g moto 


such cases 


I 
disproportionately 


it rarely pays to compensate individually 


than 10 h.p 


ibout | 


with motors of less 
If the motor 
capacity 
tion is much 


connection 


diversity is great, the 
ndividual 


th group 


iota 
required for connec 


higher than w 
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Consideration of 
raises the question of control, as capaci 
tors must always be taken out of circuit 
when not required, Some method of 
automatic control should normally be 
recommended.!’ The loss arising from a 
single omission to switch on the capaci- 
tors when they are needed is too great to 
justify risking this with manual control 


group connection 


Total condenser capacity 
installed in each case is 
700 KVA at diversity = 1 


300 x 272 hp.motors 


Each motor 
individually 
compensated 


x 50 h.p.motors 
10 x 130 h.p. motors 


70 KVA units 
controlled by 
multi-stage master relay 


ndividual single-stage relays 


Fig. 4. First cost of capacitor installations 
under various conditions (1950 prices) 


If any particular motor is always run 
ning when the plant is in operation, a 
current transformer in its supply 
may establish a closing circuit for the 
capacitor Alternatively a 
reactive-sensitive induction relay can be 


lead 
contactors. 


irranged to Operate a series of switches 
which bring in successive capacitor units 
required. The cost of such 
relays and the necessary contactors may 
large proportion of the total instal- 
bank of ten SOKVA 
capacitors, costing about £1,650—-would 
control gear to the extent of 
ibout £900 (one 10 stage “NJ” Relay and 
plus contactors). The 


and installation 


as they are 


De a 
lation cost: thus a 
require 
~udicie, 


cost ol 
cables would be addi- 
ion: 

block connection, 
applicable in small or 
where the saving on 
feeders would be small even with indi 
vidual compensation. Some method of 
control is again required. In some cases 
this would 


there is 
usual] compact 


works, internal 


enable a capacitor to be 
installed on the high 


supply 


voltage side of a 
transformer, and this may make 
for a smaller and cheaper capacitor unit 


General Considerations 
that 
tions must always be subject to practica 
bility when any 
required to 


It is evident economic considera 


This is the case large 


have certain 
which will 
determine the type of motor to be used 
Where different types will serve equally 
well the choice will be based on all the 
usua first cost, running 
delivery dates, etc., as well as suita 
bility for power factor improvement. 

In the case of a new installation which 
constant speed motors of 100 
normally 


machine is 


mechanical characteristics 


considerations: 


cost, 


includes 
h.p. and upwards, it pays to 
phase-compensated machines 
rather than induction motors with capa- 
which require a much greater in- 
Thus a 200h.p. mach- 
ine, compensated to run at a power factor 


prov ide 


citors, 


Stalled capacity, 
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180 KVA; 
motor of 


of O-9 leading, takes about 
whilst an ordinary induction 
that rating (and p.f. 0-88 lagging) would 
take 190 KVA, and require capacitors to 
the extent of 170kVA, i.e. a total in- 
stalled 360 kKVA to give the same 
as the 180 kVA compensated machine 


effect 


Depending on the characteristics of a 
system and on the amount of leading 
kVA to be injected into it, it may some 
times be cheaper to replace a motor in 
an existing installation by a compensated 
machine, than to install an independent 
Static capacitors. Either of 
solutions will be more expensive than the 
provision of power factor correcting gear 
would have been when the motors were 
installed in the first place; and whenever 
a new installation is planned, the im- 
provement of its factor should 
always be one of considerations 
Where economic 
favour rotating gear (i.e 
sated machines) by only 
the choice may well fall on 
on the grounds of convenience. If, for 
instance, the lay-out of a factory may be 
subject to change, mobility and flexibility 
of compensating equipment will be of 
advantage; it is relatively simple to 
move or to re-arrange a number of capa- 
citor units, rather than over 
compensated machine whose location is 
determined by the function it performs 


set ol these 


power 
the 
considerations 
phase compen 
a small margin, 


would 


Static gear 


a single 


is carried out mainly 
tariff charges, relia 


When correction 
in order to reduce § 
bility is of the utmost importance. A 
single breakdown of even short duration 
will usually forfeit the saving on a whole 
year’s electricity bill: but if compensation 
is achieved by a number of smaller units, 
failure of one of these will cause a pro 
portionately smaller loss These and 
similar considerations—such as the in- 
convenience of extra maintenance (as 
opposed to the actual cost of it}—will 
be taken into account together with the 
purely economic advantages when diffe: 
are compared 


ent schemes 


Summary and Comment 


Having indicated the cost of bad power 
factor, we have considered the possibitity 
of avoiding excessive kVA by judicious 
design, and by installing motors of no 
more than the required capacity. A 
method of finding the optimum powe 
factor of an installation has 
lined: and the various types of equipment 
available to give power factor improve 
ment have been mentioned It 
remains to indicate the means by 
a general improvement of the 
factor level might be achieved. Broadly, 
hree courses are open: (i) legislation: (11) 
discriminatory tariffs; (iii) 
education 


been out 


now 
which 


power 


publicity and 


Legislation might be aimed either at 
the manufacturer—to the 
motors sold must run at or above a speci 
fied factor. All 
then either compensated or 
capacito! The full 


would not be 


effect that a 


power machines would 
have to be 
else incorporate a 
effect of 


felt for 


measure 
years, until 


motors have been replaced 


such a 
many 


1] 


Alter 


existing 


natively 


every consumer could be required to 
maintain a minimum power factor at his 
main board. Although appropriate legis- 
lation may occasionally seem the solution 
to many of the supply undertaking’s 
troubles, the introduction of such meas 
ures would not be generally 
they are in 


welcomed 
any case unnecessary 
Application of discriminatory tariffs is 
the method generally in use, and mention 
I made of different types of 
tariffs. By increasing the 
power factor charge, greater pressure can 
be brought to bear on the consumer to 
install compensating equipment. Too high 
1 power factor tariff could defeat its own 
consumers would tend to correct 
up to near unity, whilst a power factor of 
0-9 to 0-95 can be carried by the supply 
undertaking at only very little extra cost 


las been 


power factor 


ends 


smaller 
unaware of the nature and 
the cost of power factor. A simple 
explanation may induce a manufacturer 
to install equipment to improve his power! 
Some areas of the B.E.A. have 
established advisory departments whose 
functions include advice to consumers on 
ways of dealing with such problems 
for saving 
a national scale by fostering 
power factor correction, particularly in 
the small and medium sized works. Now 
that rapidly becoming less 
plentiful than it been for the past 
might even be of advantage 
for the supply authority to provide com- 
equipment to con- 
sumers at hire purchase terms, so that 
the equipment could virtually be paid for 
out of the savings it produces. On the 
publicity with availability 
of information and backed up by an 
incentive tariff should go a long way 
towards improving the general industrial 


It is not uncommon for con- 


sumers to be 
factor 


There is considerable scope 


power on 


capital 1S 
has 
vears, it 


pensating selected 


whole, wider 


c ] 1 
powel! factor level. 
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Simple Scaffolding Erection 


CCESS is a problem that frequently 
4 confronts the plant engineer, There 
comes a where ladder work will 
not suffice, and resort must be had to 
scaffolding With its absence of bolts 
and the ‘“No-Bolt” sectional 
scaffolding produced by British Build- 
ing and Engineering Appliances Ltd., 63 
London Rd. Sandy. Beds... has man 
advantages for this purpose. This 
scaffolding is built up from two units, 
called respectively the midget frame and 
the link bar The frame consists of two 
vertical members made from. standard 
size scaffolding tube, joined by tubular 
stiffening of “H” form The link bar 
has two short vertical tubes joined by a 
tube. Effective size of 
4 {t wide by 2? tt 9 in. high 


stage 


screws, 


single horizontal 


he frame 1s 


The link bar, which 


and it weighs 314 Ib; t 
frame in_ width 


matches the 
104 Ib 
It is, of 


weighs 


ease of erection that 
gives this ippeal, 
for industrial build 
1 tower, for example. two frames ar 
placed parallel to inother, and 
joined with link bars slipped on top 

right Further layers of 
slid into the link bar aper 


bars pl iced on 


course, 
scaffolding its spec 

applications To 
one 
ingles frames 
tures and link 
top to join pairs of frames 
enable a tower to be erected speedily and 
without th need for skilled labour. To 
provide for the need to from 
avail 
of the frame 
vertical membeée latforms I placed 


is required 


move one 


position t castors are 


+ fit 


ible that bottom 
t 
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MEKELITE 


GEARED eRe = Joint 


INDUSTRIAL LIGHTING UNITS 


Type W2803 can be supplied with /8 in. pillar as illustrated, 
or with short vertical pivot It is suitable for mounting 
on horizontal or vertical surfaces, or clamping to vertical 
tube (I in. gas). Screwed conduit entries on both sides 
and clearance hole in bottom with ‘** knock-out.” Alter- 
native cover incorporating switch with protection for dolly 
Various lengths of arm (maximum horizontal reach 54 in.) 
Many other bases and six sizes of reflector 


Catalogue sent free on request 


MEK-ELEK Engineering Ltd. 


17, Western Road, Mitcham, Surrey 


Telephone: MiTcham 3072 Cables ; Mekelek, London 








i Mik i ls 
FOR INSTALLING OVERHEAD 
LINE TRANSFORMERS 


WITH MAXIMUM SPEED AND SAFETY 
AND ALL PULLING AND LIFTING WORK 


Pulling through underground cables 
Erecting Poles 

Moving Transformers 

Installing Power House Plant 
Tensioning Overhead Cables 


ANY HEIGHT OF LIFT - ANY LENGTH OF PULL 
COMPACT - PORTABLE - SPEEDY 


= 
ALSO. THE 


HYDRASHEAR ~ | 
HYDRAULIC WIRE ROPE & & _s>.#45 
CABLE CUTTING MACHINE a eel 


CUTS 
Wire Rope up to ]} 


Send us your enquiries for 
Portable Air Compressors, Pumps, Fans & Metastream Flexible Couplings 


TIRFOR LIMITED 


27 BROOMGROVE ROAD, SHEFFIELD 10 
Telephone 62981 


LONDON 33, ST. GEORGE DRIVE, S.W.|! Tele: TATe 8772 


itil 


including: 


Cable up to 2 





SCOTLAND 235, BATH STREET, GLASGOW, C.2 Tele: CiTy 7977 
S. WALES SILLIERS WORKS, SKEWEN, GLAMORGAN. Tele: SKEWEN 212! | 


REWINDING... 
& REPAIRS... 


The extensive winding and repair departments 
cater for all types of electrical plant and 
machines up to about 2,000 horse-power and 
transformers of ratings up to 500 kVa. Long 
experience and modern production methods 
ensure a reliable and outstanding service. 


BROWNING’S ELECTRIC CO LTD 


BOLEYN CASTLE, GREEN STREET, UPTON PARK, LONDON, E.13 
TEL: GRA 4003 (4 LINES) 
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Siemens-Schuckert (G.B.) 
Type S.12 Circuit-Breaker 


VINHE S.12 1S designed 

specifically for the 
small and medium single-phase, three 
phase and d.c. motors and other circuits 
controlling a current range of 1-5 A—40 
A, for motors up to 25 h.p., 3 phase 

The following points are of impor 
tance: 

1. Bi-metal thermal 
load current tripping at 100 
after half a minute or 50 
after two minutes within the 
chosen. (Each range js adjustable 

2. Instantaneous magnetic short-circuit 
tripping at 8-10 times full 


circuit-breaker 


protection of 


release for over- 
overload 
overload 
range 
+2?0%) 
release, load 
current. 

3. No volt release 
: earth trip release, 
fault current of 
earth-trip 


fault potential of 


4. Core-balance 
tripping on an earth 
0:75 A; or voltage 
tripping on an earth 
24 V. 

a Each 
with an instantaneous and thermal trip 
thus giving protection 
single-phasing 

6. The breaker 
the fault is cleared. 

Manual resetting 

8. High rupturing capacity 

9. Fuses are unnecessary with this 
breaker unless the short-circuit current is 
liable to exceed 3,000 A 


release. 


pole of the breaker is fitted 


idequate against 


cannot be closed until 


The breaker as illustrated in Fig. 1 is 
essentially an industrial item and is emin- 
ently suitable for machine tools, portable 
and transportable equipment in mines, 
quarries, cement works and marshalling 
yard installations and gives the protec 
tion to personnel required by the Mines 
and Quarries Regulations. The units are 
supplied singly or can be built up to 
make a large distribution board (for floor 
or wall mounting) of any desired size up 
to a maximum loading of 300 A 

Other advantages claimed by Siemens 
Schuckert for their new circuit-breaker 
include: 

1. If a circuit 
load or short circuit 1s can be immediatels 


trips owing to an over 
restored by reclosing the handle instead 
of replacing fuses. 


2. Control of the overload trips can be 


Available Ratings for S.12 Circuit-Breaker 








Rating | Adjustable between !3 phase motor | 
amps. (ampers range) at 400 V. h.p. 





l-6— 2: 
2-4— 3: 
3-2— 4: 
4-8— 7: 
64— 9 
3: 
8- 
5: 
0: 


ey 
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Ww 


8-8—| 
12-0—1 
16-0—2 
25-0—4 
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set more closely than would be the case 
if the circuit was protected by fuses. 

3. Once set, the rating of the overload 
trip can only be varied within a small 
range, +20% of the normal current, so 
preventing gross interference with the 
breaker which is always possible when 
fuses are used. 

4. When the breaker trips on 
balance earth leakage it can only be re- 
closed after the mechanism has been 
reset by a special key provided. This 
ensures the safety of the machine tool 
Operators, 

The breaker 
heavy iron 
(3) Flameproof. 

It should be noted that the unit illus- 
trated includes the core-balance earth 
leakage trip and has the core-balance 
transformer in a box mounted 


above the breaker, but the smaller 2-pole 


core- 


can be supplied: (1) In 


cast box; (2) Steel enclosed; 


separate 


breakers are self-contained 


Construction 
The case, particularly robust, is of cast 
iron and is provided with large 
ingular blanking plates on all four sides, 
be drilled as required. The breaker 
cover and all blanking plates are provided 
with a heavy rubber gland 


rect- 


to 
( 


, : 9 
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, Fig. I. 
General view of S.12 
circuit-breaker 


The breaker itself is built on a mould- 
ed base M. (Fig. 2). On this is mounted 
the frame L carrying the contact bar and 
the trip bar K. The contact bar is 
operated via a mechanical tripping device 
which is shown in detail in Fig. 4. On 
the right of the moulded base is fixed 
another frame bearing the earth leakage 
solenoid trip C (Fig. 2). Both the trip bar 
K and the earth-leakage trip armature 
(18, Fig. 4) release the mechanism by the 
small lever (23, Fig. 4) and so opens the 
breaker. Below the trip bar K can be 
seen the three sets of instantaneous and 
time lag releases. These are shown in 
detail in Fig. 3. 

At the top of the 
line situated 


breaker the three 


contacts are between the 








To core balance 


transformer 
— ————— 


To rectifier 





Fig. PS 


C, earth-leakage solenoid; D, tongue to engage handle in lid; 
space for no-volt coil; H, 


F, adjusting cam; G, 


Internal view of circuit-breaker mechanism. A, 


blow-out horn; B, moving contact; 
E, earth-leakage trip flag; 
release; 


time lag overload; J, short-circuit 


K, trip bar; L, frame; M, base; N, arc shield; P,Q,R, terminals 
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Figs. 3-5. Circuit-breaker details. Fig. 3 (left): overload mechanism, one phase only shown. The instantaneous release is on th2 left (A) and the 
tirie lag heater strip on the right (B). When the unit is in position, X—Y is horizontal. Fig. 4 (centr2): right side elevation of closing and tripping 
mechanism in ‘‘make’’ position. Fig. 5 (right): blow-out coil and arc chute support. Reference numbers are indexed below, right 


orns of the blow-out coils (mounted The Core-balance Transformer idiustment by calibrated came on end 
: of trip bar: 2, striker plate: 3, striker arm 


sehind the panel). These horns and the in 
from thermal trip: 4, tinned copper con- 


this model the core-balance trans 
t ¢ the > > Arve to0 >t the 
contacts themselves serve to retain the s housed in a separate case and |, ; 5 | 
. a . . ‘ ecting strip , heater; 6, insulated trip 
n position. Provision is made - 
th-leak a 1 fo I bar , Mica; 8, adtusting screw (sealed) 
' . ve soleno ' 
= a AKAs SOICNOIG LO! hree separate primary windings, ), copper braid to ph contact; 10, to 
which is not fitted each phase, connected in se1 blow-out coil; 11, striker pin (armature) 
ustrated. ith the output terminals and term | 12, overload coil; 13, base plate: 14, earth- 
R on the circuit-breaker base ikage trip coil base; 15, trip coil (dotted 
. ' ‘ - Cul t .S \. ASC ~ 
oe " = in) lo, shaft of c.b. arm: 17, adjusting 
The Overload Trips 2. The secondary winding wound next (cane ; : 
d cae screw (sealed); 18, armature of trip coil: 
In Fig the construction and opera the core 19, adiustable stop; 20, space for n.v. coil: 
ion of the two trips can be clearly seen This secondary winding is connect t 21, catch on trip lever; 22, indicating flag 
On the left (A) is the instantaneous 2 
rip with a few turns of heavy wire and ‘nt type also housed in tl trip arm and by flag arm; 24, frame 
main arm (engaging device on lid) 


a smal] plunger (11) which acts as a case and from this d.c. is supp 


full wave metal rectifier o e (reset by key on lid) 3, trip lever-operated 


fixing screw -/, contact fixing screw 


striker pin and trips the striker plate (2) arth leakage solenoid. if there 
on short-circuit, On the right (B) is the ‘ Pr the protected circuit 
ae fra eet - € protected circu a first step do this undo the 
wound heater enclosing the mica ‘ es ee , 
, € whict Mai ew (26 Fig. n either side of the 
trip, the arm of which -e 
: : k , ea Matnienance y9low out horns. This screw is locknutted 
ywn striker plate (2) a a a a | : ‘ — ‘ 
nea Roar n . First and foremost, mechanism ni behind. The blow out coil can now be 
' > } ' har 1 me o »h > 
spugideite ; ar on time lag ne Das’ type should not be tampered with un back and expose the head of the 
of this time lag is adjustable but is ( 


necessary 27 


. } eanliness is of course of — screw (27) holding the fixed contact 
sealed by the manufacturers. The rela- 


: prime importance and the well sealed f terminals are readily accessible 
ve position f the six striker plates, | 


; , ble b ids and blanking plates should prevent lor testing purposes 
mounted on the trip Dar, 1S ¢ ustabdle Dy sSa as. sabre att > TT 
sp caaoit Dieta pri 3 the entry of di 8. Keen all nuts and screws tight 


; 4 = In addition 
> 7 \ + > = > 1 4 ( 
thermal overload to be varied by ? ; pn ere 


l 


the cam F (Fig. 1) and enables the 


\f » lirrent 1 
of rated curren release plungers are free 


solenoids 
The Breaker Linkage 9. if it is necessary to adjust the cal 
' ‘ i 
g hows this in detail. orated cam do so with care because : 
. iin contact bar (16) is closed by immediately above it is the light tri 


the breaker cover which en ever (23 Fig. 4) which could be bent + a 





ongue (25) and D (Fig. 1) by careless treatment. 





ble to close the breaker 3. All moving parts (thirteen in all) 


1kage arm is held by a smal should be checked for freedom. Since tt 


21). This catch is mounted on is a sealed unit lubrication should not 





yf the small trip lever (23) which normally be necessary but a corrosive 


ss controlled both by the overload trip itmosphere may demand a minute spot a 
bar K and by the flag arm (22) of the = of lubrication on the pivots 4 og 

earth leakage trip. Should either of these 4. Any alteration in the current range 

releases Operate. the trip lever will be of the trips will necessitate re-calibration 

moved and so prevent the small catch at and readjustment and the unit should be ) 

(21) from operating This will make © returned to the makers 


closure of the breaker impossible. Note 5. The setting of the earth-leakage trip 

















irth leakage indicator flag is s. by necessity, delicate, The hinge of 
rip mechanism and is nor- the solenoid of the knife-edge pattern 
by the small armature (18) of | and the moving armature itself is adjusted 


leakage trip solenoid The and sealed by the makers. Any 
9 























MS armature | idjust is liable to affect the current se ‘ trig herma rth leakage 


the ma In the 6. The movable contacts can / 
changed easi ut the fixed contact > Fig. 6. Circuit diagram of circuit-breaker 
quire the 1 il of the blow out connections, The core balance unit is at the top 
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Corrosion in Transformer Tanks 


A N attendant whilst cleaning a trans- 
former in an indoor substation, 


noticed a 
the top 
wiping this to see a 


slight bulge in one corner ot 
plate, and was surprised when 
hole of about 
yin. in diameter. The transformer was 
later taken off ioad, and after isolating, 
the lid was removed and found on the 
face to be badly 
each corner. The tank sides 


the corrosion having 


appeal 


inside corroded, par- 
ticularly al 
unaffected, 
tacked the 
worst spot being the one revealed when 
cleaning. It was apparent 
examination that the lid was not al 
tight, particularly at which 
had been welded during the tank fabri 
cation, and moisture “breathed” from the 
atmosphere had _ initiated 


seemed 
only lid at each corner, the 


after close 


the corners 


corrosion at 
these points. 

[he transformer is a 
requiring but infrequent 
in general, only when 
there are specific signs of trouble. In oil 
ansformers the oil fulfils two 
remove heat from the wind- 
insulation. The 
moisture, whilst not affecting 
functions does affect the 
breakdown voltage is 
moisture Trans 


most reliable 
device 


and then, 


] str . 
eieetrica 


overhaul, 


immersed tr 
functions, to 
ings and maintain their 
presence ol 
the first of these 
second, as the 


lowered by dissolved 


to oxidation if 
moisture, and 


former oil is also liable 
oxygen is present, as in 
this produces sludge and acids. Neglect- 
ing the possibility of leakage of water 
from outside into the transformer, the 
absorption of water vapour from the 
may take due to 
Some 


atmosphere place 


breathing. improvement can be 
made by having the lid air-tight so that 
only a definite amount of moisture can 
be trapped in the internal air, and by 
fitting breathers filled with a de-hydrating 
agent. To fill the whole of the tank with 
oil, as in the conservator tank type, is the 
best method. It is found from experi 
ence that this type rarely develops undue 
icidity 


Tests and Remedy 


with the corroded 


non-conservator type, 


The transformer 
top priate was a 
running at full load for 
periods. Oil samples had 


annually for 
] 


considerable 
been taken 
dielectric and acidity tests, 
the last report showing 40 kV for one 
minute and 52 kV breakdown, the acidity 
being 10mg KOH/gm. Oil filtering was 
carried out year, but no 
actual inspection of the interior had been 
undertaken installation 


each second 


since its 


A new top plate was manufactured 
from }in. plate and treated on the inside 
with first and second 
*“Tanctectol” paint, which is based on a 
synthetic resin, anti-corrosive and 
petroleum products and 
moisture. Tanctectol paste was used to 
the lid and tank flange, making a 

air tight seal A silica gel 

was fitted to the transformer to 

entering the tank. To 
examination of the 
breaking the main 
plates were 


face coats of 
special 


unaffected by 


de- hydr: ite the all 
facilitate internal 
transformer without 
inspection 


sealed off in a 


seal, two small 
fitted on the top and 
similar manner. Removal of these two 
smal] covers allows, with the aid of torch 
and mirror, the whole of the top to be 
examined. These modifications have now 
been in service for two 
ast examination showed the top 
entirely free from corrosion 

This ustrates that oil 
sufficient for 
with conservator 


years and the 
plate 
experience ill 
testing and filtering is not 
transformers not fitted 
tanks, for though these tests may be satis- 
a periodical examination of the 
internal face of the top plate should be 
made to detect any that may 
be taking place in the air space, due to 
moisture and oil acidity—T. H. Snelson. 


factory. 


corrosion 


Commutators and Slip-Rings 


published in the 
Maintenance, 
and fitting of 

These notes 


atten- 


] ATA Sheet 11, 
Industrial 

maintenance 

and brush geal 


November! 
dealt with the 
commutators 
are continued here with additional 
tion to slip-rings 


Machining 
(1) Do not machine unnecessarily and 
remove a mature surface 
(2) After machining, the 
may require deepening and 
cleaning out and inspecting 
(3) An rotor 
always be 


undercutting 
certainly 


should 
(growl drop) 
after machining. Many have been burnt 
out because the bars have 


at the end of the cut at the foot of the 


armature Or 
tested or volt 


been bridged 


risers 


15 apyeegai and 16. Commutator details 
3 points to watch: 

(a) A gulley in a large commutator 
advantage (Fig. 15) 
small commutators do not 
machine back at X at gall. and 
very little at Y (Fig. 16) 
convenient 


IS an 
(hb) In 


(S) It 
grinding with a commutator stone is quite 


machining is not 


suitable unless the commutator has a 
very long and deep flat. It may be 
necessary to mask the risers on an open 
winding before the job is started and 
certainly to blow out all dust afterwards 
If possible the brushes should be lifted 
or alternatively a piece of cloth held in 
advance of the first set of brushes after 


the stone 


Sparking 

Assuming all the conditions discussed 
here and in Data Sheet I1 are 
sparking can be due to: 
windings 


earlier 
satisfied, 
(1) Faulty 
(2) Incorrect connections. 
(3) Nominally correct connections but 
with wrong direction of rotation 
(For example, most universal (series) 
f.h.p. motors have a lead on the 
comm throw. suitable 
only.) 


brush position 


for one 
direction 

4) Incorrect 

(5) Overload 


Whistling, Chattering and 
Chipping of Brushes 
All can be due to: 
(1) Excessive clearance in box 
(2) Excessive distance of box fron 
comm surface. 
(3) Inco 
(4) Radial commutators 
In large repulsion-start, induction- 
run machines with lifting brush gear. the 
brushes strike the commutator with con 


rrect grade 


siderable force when the centrifugal gear 
closes and the brush edges are frequently 
chipped off. A slight bevel on the brush 
edge may help as a temporary expedient 


Slip- Rings 
In small and medium machines the slip 
ring and brushes give very little trouble 
Many of the points dealt with in the 
previous section are equally applicable 
to the brush gear on slip-rings with per- 
haps the tollowing additions 
(1) When the brush is 
pivoted arm 
brush has not 


held in a 
that the 
its socket 


inspec 


take care 
moved in 
after it has been lifted for 


tion, see Fig. 17 


Fig. 17. Slip-ring detail showing brush 
which has moved in socket 


(2) Some early 
were moulded 
cracks 


does not apply 


types of sl 
solid 
and distort when old 


ip-rings 
nd developed 
(This 
to the rings on very 
small rotary convertors and light 
ing plants.) 

The spider type of slip-ring will 
ilso distort when the ring becomes 
thin 


too 


(Concluded.) 
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Callin KING...and 
get things moving : 


* Cranes to make loads of up to 200 tons a push- / F : incerporating 
button job * Overhead Runways and Electric y many new and 
Pulley Blocks to lift 100 Ibs. to 10 tons, single 

ordoublespeeds * Overhead Conveyors to 

carry from feather-weight up to | ton per 

trolley * Slat, Belt and Roller Convey- 

ors—to handle ounces ortons * Bristol 

Aeroplane Co., Vauxhall Motors, National Cash 

Register Co., Electrolux use KING handling gear. Find out 

how KING can help you — write for illustrated booklets. 


tested features. 





KINGS STRENGTHEN 
YOUR HAND 


CONVEYORS: CRANES 
PULLEY,BLOCKS 
—— 


Covered by British*and Foreign Patents 














U ARGYLE WORKS STEVENAGI TELEPHONE STEVENAGE 440 


CORRUSTEEL 
CABLE 


THE REAL CABLE FOR 
WIRING of FACTORIES 
AND MACHINES 





I Wiring of Power and Heating 
Points. 


Mains cable power connections 
in CORRUSTEEL. 


Outstanding proof of claim that 
ourCORRUSTEEL is completely 
watertight, showing cross-sec- 
tion of flex feed pipe on Ex- 
truding Machine using CORRU- 
STEEL Tube, for water-feed at 
mains pressure of 500 Ib. per 
square inch. 


a $ 4 CORRUSTEEL connections to 
peer : i as " i Motors. 


§ Machine Wiring. Note Hot Spot 
WANDLESIDE CABLE WORKS LTD. for santinanier operation at 300° 
Centigrade. 
106 \Garratt Lane, Wandsworth, London, S.W.18 sa si 
A subsidiary of FALKS London Office: 
Telephone: BATtersea 2273 and 2274 Telegraphic Address : “‘ Wandleside, London’ *30 Tottenham Street, W./ 
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Installing Karth Electrodes 


| ie electrodes require careful 
attention if they are to maintain a 
low resistance with the general mass of 
earth over a long life. The satety of both 
personnel and apparatus may depend on 
their efficiency in an emergency in pass- 
ing a sufficiently large current to operate 
automatic protective [here are 
several types of electrode in and 
most of these are surveyed in a valuable 
bulietin* issued recently by the National 
Coal Board under the title “The installa- 
tion and testing of earth electrodes.” The 
bulletin is written, not unnaturally, in the 
light of the requirements of the General 
Code of Regulations under the Coal 
Mines Act, 1911 (now superseded by the 
Mines and Quarries Act, 1954); however, 
in the 1941 Draft Regulations a figure 


% 2 ohms is mentioned for the 


gear. 


use, 


( earth 
resistance, and this is generally 


ittainable 


electrode 


accepted as reasonable and 


Coke Electrodes 
One 


Is the 


earth electrode 


which 


common form of 
coke has the 
advantages of very and an 
to dissipate heavy fault currents 
takes the form of metal 


casting, 


electrode, 
long lite 
ability 
It usually plates 
Or pipes, Or a 
placed in a pit and surrounded by coke 
breeze. As in the Bulletin, 
the simplest form of the coke electrode 
necessitates the digging of a pit 6ft to 
9ft deep. Coke breeze is laid at the 
bottom of this to a depth of about 1 ft. 
Cast iron pipes (two, three or more) are 
placed side by side standing upright on 
the bed of coke, and the pit is then 
filled with coke breeze up to ground 
level, care being taken to ram it well 
down. The top flanges of the pipes, pro- 
jecting about a foot above the coke, are 
bonded together using copper or brass 
strip, and brass bolts and nuts. The earth 
continuity conductors are then connected 
to the bonding. A low brick wall or con- 
crete kerb may, with advantage, surround 
the pit 

The basis of the design of such an elec- 
trode is the fact that its effective resist- 
ance depends only on the resistance of 
and the 
ground 


large scrap 


described 


between the electrode 

and the resistivity of the 
beyond the electrode The resistivity of 
well rammed coke breeze is usually about 
40 ohms/cm (i.e., ohms per cm cube), very 
small compared with the values 
Moreover, the resistance 
metal rods and the coke should be neglig 
ible. The important factor is the contact 
resistance between the coke and the soil: 
to increase the area of 


the resistance. 


contact 
soil, 


soil 
between the 


tends 


and thus 


the coke 

contact, reduce 

Department Information 
§4/131 


* Production 
Bulletin No 


N.C.B. 


resistance of a 


Nice. 


formula for the 
used by the 
R2 144 p ) 
A 1000 / 
=total electrode 
ohms 
p=resistivity of soil, ohms/cm 
A= total of contact be- 
tween coke and soil, sq ft. 
For instance, to give 2 ohms resistance 
in gravel of 10,000 ohms/cem 
360 sq ft of contact area is required. Cal- 
culation shows that this requires a pit 74 
ft square in section and 10 ft deep, need- 
ing no less than 7}tons of coke to fill 
it. It is good practice, however, to pro- 
two earth electrodes, so that 
without com- 
plete disconnection of the system from its 


With two 


The 


coke electrode 


where R resistance, 


area 


resistivity, 


vide at least 


testing may be carried out 


electrodes in par allel 


sufficiently far 


earth, 
(they wil need to be 
apart) then for 2 ohms 
value of be 4 ohms. This 
required area to 90 square 
feet (it will be noticed from the formula 
that the area is inversely 
to the square of the 
doubling the area gives one-quarter of 
the resistance). Pits 3+ ft square by 6ft 
deep now become sufficient, with about 
1 ton of coke each. 


Rod Electrodes 

For power stations and 
notably on supply systems, standard prac- 

to use copper or 

between 4 and | in. diameter and 
more in length. 
of this type, the Bulletin points out that 
they require no excavation and are thus 
cheaper to install than other types; they 
are, however, less permanent, being more 
susceptible to corrosion than the 
For this latter reason they are 
satisfactory for “made” ground 
which contains ashes. Rods offer a par- 
ticular advantage when the subsoil con- 
sists of gravel or sand with-clay under- 
neath; they can be readily driven through 
to the low resistivity clay layer. 

For a single rod, the resistance formula 
suggested by the N.C.B. is: 


R ae =) 
i ~ Nd 


where p=soil resistivity, ohms/cm. 
L=length of rod, in feet. 
d=diameter of rod, inches 
For instance, a 10 ft rod, 3 in. diameter. 
has a resistance of 34 ohms in soil of 
10,000 ohms/cm resistivity. To give 2 
resistance, 17 rods would be re- 
quired: it is suggested that they should 
be so spaced that the resistance between 
any two rods is at least twice the length 
of each rod. If this is not done, the 
effective resistance areas will overlap. 
and the resultant resistance will be higher 


resistance, the 
each can 
reduces the 


proportional 


resistance, so that 


substations, 


rods of 
10 ft or 


In evaluating electrodes 


tice 1S stee] 


1 
1 


coke 
electrode 


] 
less 


ohms 


Practice favours Coke and Rod Types 


than anticipated. (This effect was discuss- 
ed in the ELECTRICAL TIMES on 7 Jan. 
and 18 Mar., 1954). In the case quoted, 
the electrodes would occupy a ground 
area of 100 ft by 40 ft. 

For driving the rods, the use of light 
electric or compressed air hammers jis 
well known. If driving is done by hand, 
it is suggested in the Bulletin that nothing 
larger than a 4lb hammer should be 
used, for fear of bending the rods 
Strip Electrodes 

Subsoil has the character- 
istics just discussed, with the upper layers 
How- 


there is a 


commonly 


deing Ol 


higher resistivity. 
where 


lying over rock 


ever, there are cases 


shallow layer of subsoil 
or sand. It is in such circumstances that 
the use of strip electrodes is worth con- 
sidering. Bare stranded 
copper conductors may be a depth 
of 18 in. either in a continuous length or 
lengths radiating from a 

The N.C.B. formula for 


216L? 
( wt ) 
resistivity of soil, ohms/cm. 
length of electrode, yards. 
depth of burial, feet. 
w=width of strip, inches. 
conductor is used the 
bracket should be 


copper strip o1 


laid at 


in separate 
centra 


strip 1S: 


point 
poin 


where 


If a stranded 
expression in the 
changed to 

108L* 
dt 

Where d=diameter of 
ductor, inches. 

Once again considering soil of 10,000 
ohms/cm resistivity 2 ohms total resistance 
requires 400 ft of lin, by $in. strip or 
O-1 sq in. stranded conductor. 
Strip electrodes are particularly sensitive 
to seasonable variations in the dampness 
Bulletin warns. A natur- 


should be f 


stranded con- 


Section 


of the soil, the 
ally moist site chosen if 
available 

The use of plate electrodes is dismissed 
in the Bulletin as “dying out.” An ex- 
ample is quoted of a 3 ft square plate 
buried with its centre 6 ft below the sur- 
10.000 ohms/cm 
tance is 27 ohms, 
ohms for a single }in. rod 
There is also some dislike apparent for 
the use of water mains, and it is recom- 
that they upon 
as the main earth electrode This is 
because of the use of relatively high 
resistance jointing materials between sec- 
tions. and of the substitution of pipes of 


soil. Its resis 
compared with 34 


10 ft long 


lace 1n 


mended never be relied 


asbestos cement or plastic materials 
This most interesting Bulletin concludes 
with some notes on the testing of earth 


electrodes. 
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Maintenance for Electronic Instruments 


AY OST maintenance engineers ap- 
44 proach electronic equipment with 
considerable suspicion. Some figures on 
fault rates in instruments involving elec- 
tronic components were presented by Dr 
D. Taylor when he opened a discussion 
recently for the Measurements Section of 
the LE.E., and they suggest that this 
attitude has only a limited foundation. 
Speaking of the experience in atomic 
energy projects, he said that standard 
type laboratory instruments had fault 
rates of about 0°5 to 1°5 faults per year. 
Experience with servicing showed that at 
the present time, many of the compon- 
ents the instrument designer has to use 
fall short of the performance required. 
Even with specialised instruments used 
in nuclear research, the failure rates are 
highest for the more orthodox compon- 
ents such as thermionic valves and 
resistors. 

Analysis of faults in electronic appara- 
tus operated by A.E.R.E. shows that 
thermionic valves account for 70% of 
all failures, with rectifier tubes the worst 


EXPERIENCE 


ACUUM impregnation of motors 
has become a fetish with electrical 
machine manufacturers, but there is con- 
siderable doubt if it does any good. This 


was one of the opinions expressed during 
the discussion on the paper on traction 
motor maintenance presented by Mr J. 
G. Bruce to the I.E.E. recently, and sum- 


the November IJndustrial 
Maintenance. The speaker, Mr A. W. 
Manser (Chief Mechanical Engineer, 
Railways, London Transport) went on to 
say that during the war he had seen 
stripped down a number of machines that 
had been under sea water for times 
varying from a few hours to a few 
months. In every case, salt had got into 
all the crevices, which could not have 
happened had the machines been sealed. 
He suggested that it has to be accepted 
that machines cannot be sealed com- 
pletely; different methods must be 
adopted to prevent electrical breakdown. 

In his paper, Mr Bruce gives a list of 
causes of armature breakdown, but Mr 
Manser felt it necessary to add another. 
Carbonisation of insulation was his extra 
cause, and it is particularly troublesome 
on traction motors, which are liable to be 
overloaded and subjected almost continu- 
ously to expansion and contraction. In 
this respect the use of silicone materials 
appears most promising, because with 
some of them it is possible to achieve a 
degree of elasticity which will take care 
of the expansion and contraction of the 
armature bars, as well as tolerate over- 
heating 

A sidelight on electrical testing at the 
Acton works of London Transport was 
given by Mr H. H. C. Barton (Merz and 
McLellan). Referring to the test runs 


marised in 


offenders. Their failure rate of 6% per 
annum compares with 0-4% for selenium 
rectifiers. For vescono] and nitrogo!] capa- 
citors, failure rates are down to a small 
fraction of 1% per annum. For resistors 
of the high stability type the failure rate 
may be 0:7%, which is not considered 
very satisfactory. Figures quoted of 
Canadian experience show that similar 
resistors of American manufacture have 
a failure rate of 002% per annum. It 
needs to be noted, however, that design- 
ers of instruments in the Canadian pro- 
ject derate all their resistors by 50%. 
Servicing of Atomic Energy Authority 
electronic equipment is carried out in 
two stages. Certain personnel are respon- 
sible for routine inspection of complete 
instruments and for first-line mainten- 
ance. Repair work involving the replace- 
ment of components, however, is carried 
out away from the plant room or labora- 
tory. It is the duty of the visiting service 
men in such cases to localise the fault 
to a particular unit and replace this 
unit. The repair of the faulty unit is then 


undertaken in the repair shop by indus- 
trial labour, using as far as possible 
standard test rigs. 


Recently, with the more elaborate 
instruments, marginal testing facilities 
have been provided. In this technique, 
equipment is subjected to changes in 
currents and voltages that narrow the 
margin of safety. It is a preventative 
maintenance approach which should pre- 
vent the failure of equipment due to a 
slow drift in characteristics, 


In the discussion that followed this 
introduction, there was general endorse- 
ment of the principle of performance 
tests in situ with replacement of compon- 
ents where possible carried out by 
specialist personnel in a separate work- 
shop. Among aids to maintenance men- 
tioned, the vaiue of instruction manuals 
and of monitoring points on instruments 
stood out. In general, it was thought 
that valve reliability is increasing and the 
use of specially selected long-life valves 
is growing. 


WITH TRACTION MOTORS 


carried out with overhauled motors, he 
said that the resistances used for controll- 
ing the motors are installed so that they 
“cook” other armatures which are in 
the ovens after treatment or repair. 

There was some more comment on the 
value of silicone insulation from Mr H. 
Newsam  (Metropolitan-Vickers) who 
spoke as a designer. He thinks that 
this and similar advances in insulation 
technique can be valuable not so much 
in putting up the temperature at which 
the motor is run as in increasing the 
life of the insulation when running at 
the present temperature. On the subject 
of testing, he remarked on the opportun- 
ity offered by high-frequency or surge- 
testing apparatus of testing between con- 
ductors in the same way that a machine 
is flashed to ground at different stages of 
repair and manufacture. 


Bearings were mentioned by Mr W. E. 
Lewis (G.E.C.) who tackled comments on 
the life of roller bearings in traction 
motors. At the basis of this problem, he 
sees the fact that bearings are assembled 
from components made to tolerances, so 
that there are variations in the clearances 
of the running parts. Methods providing 
controlled beeding of oil, and thus keep- 
ing the parts co.tinuously covered with 
a fine oil film may extend the life of par- 
ticular bearings which wouid otherwise 
have a short life. 

The value of core ducts was a subject 
of disagreement between several speakers 
in the discussion. Mr W. J. A. Sykes 
(British Railways) noted that London 
Transport is considering the use of a 
totally enclosed motor. while the South- 
ern Region of British Railways is trying 


to develop a motor which will run satis- 
factorily with ventilation, after being 
attacked for many years for using noth- 
ing but t.e. machines. Mr R. Ledger 
commenting that London Transport has 
gone part of the way towards a t.e. motor 
by eliminating the usual ventilation 
through the core, expressed some doubt 
as to this being justified. Mr E. Webster, 
on the other hand, had little doubt on 
the matter, In his view core ducts be- 
come blocked up, and either the motor 
must be run at a lower rate than it was 
designed for, or it must be made bigger 
to give the desired rating. It is a com- 
plete fallacy, in his view, to believe that 
a core duct is any use at all. Then came 
Mr J. N. Briggs, who in disagreeing with 
the statement that core ducts are useless, 
made the proviso, at any rate in open 
air where blocking is less likely to occur. 

A suggestion was made in the paper 
that there is less wear on brush boxes 
when pigtails are fitted to brushes, as 
compared with current transfer through 
contact hammers at the end of springs. 
Referring to this, Mr D. E. Dodridge 
suggested that here the difficulty is to find 
a means of securing the pigtail so that 
it does not come out, flap about inside 
the motor and cause flashovers. Another 
speaker dealing with brush wear thought 
that in t.e. motors insulated with silicone 
materials. conditions can arise which 
cause brush wear to be abnormal. In the 
opinion of a further speaker, there seems 
to be a tendency for railways to require 
an abnormally high pressure for a new 
brush, so that the pressure does not have 
to be adjusted during its life The 
Americans, he said, begin with a pressure 
of 7 to 8 Ib/sq in. 
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Contracts Open at Home ... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 
17 Dec.—Antrim. Equipment for Moyle 
Hospital, Larne-—See 2 Dec. issue. 
17 Dec.—Rayleigh U.D.C. Fluorescent 
and sodium lighting in High St: and 
along trunk road A 129.—See 9 Dec. 
issue. 
18 Dec.—Ipswich T.C. Group A sodium 
discharge lanterns, lamps, etc., along Col- 
chester Rd.—See 9 Dec. issue. 
18 Dec.—Mossley T.C. Street lighting on 
Micklehurst estate.—See 2 Dec. issue. 
18 Dec.—Wembley T.C, Lamps in year 
from 1 April.—See 25 Nov. issue. 
20 Dec.—Washington (Dur.) U.D.C. In- 
stallation in houses, shops and flats in 
Oxford Ave and Coach Rd.—See 9 Dec. 
issue. 
21 Dec.—Antrim. Installation at Moyle 
Hospital, Larne.—See 2 Dec. issue. 
21 Dec.—Ashton-under-Lyne T.C. Group 
A street lighting units along Oldham Rd 
and aaa St. “See 9 Dec. issue. 
Installations in 
former Fever Hospital, Cork St.—See 2 
Dec. issue, 
21 Dec.—Iiford T.C. Installations in 119 
houses.—Advertised in 2 Dec. issue. 
21 Dec.—Innerieithen T.C, Installation in 
58 houses.—See 9 Dec. issue. 
21 Dec.—Poole T.C. Installation of 
electrical plant for Broadstone sewage 
works.—See 18 Nov. issue. 
23 Dec.—Co. Down. Installation at Ards 
Hospital, Newtownards.—See 9 Dec. 
issue, 
23 Dec.—Dorchester T.C, Equipment for 
mercury discharge lighting units along 
trunk road A.35.—Advertised in 18 Nov. 
issue. 
27 Dec.—Renfrew. Electrical installation 
in R.C. primary school at Broadfield, 
Port Glasgow. Applications to Robert 
Urquhart, county clerk, County Build- 
ings. Paisley, by above date. 
28 Dec.—Morpeth T.C, Group A sodium 
vapour lighting units on steel columns 
along trunk road A.1.—See 2 Dec. issue. 
28 Dec.—Pembrokeshire. Electrical in- 
stallation in proposed infants’ schools at 
Pembroke Dock and Haverfordwest. 
Name to W. Barrett, county architect, 
County Offices, Haverfordwest, by above 
date. Deposit £2. 2s. 
29 Dec.—Hertfordshire, Supply of elec- 
tric lamps in year from 1 Apr. County 
Purchasing Officer, Old Rectory, French 
Horn Lane, Hatfield. 
29 Dec.—Northumberland. — Electrical 
work in adaptations of existing air raid 
sirens at ten fire stations. County Sur- 
veyor, Phoenix Hse, Newcastle-on-Tyne. 
29 Dec.—Radcliffe T.C. Sodium street 
lighting units along trunk road A668. 
See 9 Dec. issue. 
30 Dec.—Belfast T.C. Analytical balance, 
titration bench and conductivity meter.— 
Advertised in 9 Dec. issue. 
30 Dec.—Co. Kerry. Boiler feed pumps, 
hot water accelerators and sod breaker 


at Mental Hospital, Killarney.—See 2 
Dec. issue. 


I > 


30 Dec.—Edinburgh T.C. Rewiring at 
Portobello swimming pool.—See 9 Dec. 
issue. 
31 Dec.—Belfast T.c. stores require- 
ments and condenser tubes, tube plate 
ferrules and packing, and coal conveying 
plant.—Both advertised in 2 Dec. issue. 
31 Dec.—Bredbury and Romiley U.D.C. 
-Supply and installation of 140W and 
60 W sodium street lighting units along 
Ashton Rd, B.6017, for about 14 miles. 
Engineer and Surveyor, Council Offices, 
George Lane, Bredbury. Deposit £2. 2s. 
31 Dec.—Chippenham T.C, Electrically 
operated pumping set at Ivyfields station. 
-See 9 Dec. issue. 
31 Dec.—Durham. Electrical installation 
in Jarrow Ellison C.E. (Controlled), 
Framwellgate Moor county junior, Hor- 
den special, Felling Wardley county in- 
fants’, and Stanley county infants’ 
schools, and Bishop Auckland Technical 
College. Apply by above date to C. R. 
Clayton, County Architect, Court Lane. 
31 Dec. -D.C. Supply and 
erection of 61 group B columns, sodium 
discharge lamps, lanterns, etc., along four 
streets. Engineer and Surveyor, Town 
Hall. Deposit £1. 1s. 
31 Dec.—Grimsby T.C. Installations in 
special school in Carnforth Crescent.— 
See 2 Dec. issue. 
31 Dec——Manchester T.C. Multi-core 
cable for automatic control] purposes at 
Haweswater works, Westmorland.—Ad- 
vertised in 9 Dec. issue. 
31 Dec.—Manchester T.C. Installation at 
Plant Hill secondary school.—Advertised 
in 2 Dec, issue. 
31 Dec.—Wandsworth B.C. Lamps in 
year from 1 Apr., and electrical works for 
three years.—See 25 Nov. issue. 
1 Jan.—Lichfield T.C. Supply of elec- 
trical fittings required in year from 1 Apr. 
D. Oglesby, City Engineer and Surveyor, 
Guildhall. 
3 Jan.—Chertsey U.D.C, Group A mer- 
cury vapour street lighting along East- 
worth and Chertsey Rds.—See 9 Dec. 
issue. 


3 Jan.—Lancashire. Supply of 75 fre- 
quency modulated mobile wireless equip- 
ments for Fire Brigade. Clerk of County 
Council, P.O. Box 78, County Hall, 
Preston. 


3 Jan.—Richmond (Yorks) R.D.C. Ejec- 
tor plant and pumping plant for Gilling 
and Aldborough sewerage.—See 2 Dec. 
issue, 

5 Jan.—Macclesfield T.C. Group A, G, 
and B sodium lighting units on concrete 
columns.—Advertised in 9 Dec. issue. 


6 Jan.—Belfast T.C. Extensions to low 
pressure piping installations at Power 
Station West. — Advertised in 25 Nov. 
issue. 

6 Jan.—Harwich T.C. Electrical installa- 
tion in block of 12 flats in Cliff Rd, 
Dovercourt. Borough Architect, Town 
Hall, Deposit £2. 2s. 

7 Jan.—Birmingham T.C. Installation of 
lighting and power and a lift in aged 
persons’ home, Serpentine Rd. Sir H. J. 
Manzoni, City Engineer and Surveyor, 
Civic Centre. Deposit £2. 2s. 

7 Jan.—Sheffield T.C. Installations at 
colleges of technology and commerce in 
Pond St.—See 25 Nov. issue. 

8 Jan.—Dagenham T.C. Lamps, 
conduit and accessories in year 
1 Apr.—See 9 Dec. issue, 

8 Jan.—Ruislip - Northwood U.D.C. 
Lamps in year from 1 Apr.—See 2 Dec. 
issue. 

10 Jan—West Riding. 
Harrogate Technical school. 
in 9 Dec. issue. 

12 Jan.—Dublin. Three electric goods 
lifts for Port and Docks Board.—See 9 
Dec. issue. 

12 Jan.—Dublin: Three overhead travel- 
ling electric gantry cranes.—See 2 Dec. 
issue. 

16 Jan.—Whiston (Lancs) P.C. Supply, 
erection, etc., of sodium vapour discharge 
lighting units on Liverpool-Warrington 
trunk road A.57 for about 780 yd. Docu- 
ments from The Clerk, Whiston P.C., 38 
Ford Rd, Whiston, Prescot. Deposit 
£2. 2s—Advertised in this issue. 

17 Jan.—Exeter T.C, Vertical spindle 
electric pump at Countess Wear sewage 
works.—See 9 Dec. issue. 


cables, 
from 


Rewiring in 
Advertised 





hold 





“ELC” two-way 1 

makers of? J.M.C.—Electrocraft 7 
Cassel Ave, Bournemouth West. 
“Westinghouse” irons, agents for? T.B.C. 
—Refrigeration Service (South London) 
Co., 245 Burlington Rd, New Malden, 
Surrey. 

Electrolytic capacitors 200 m.f.d. 450 
500 V, makers of? R D.—This ogg to 
the SCE 60 PE ‘“‘Lectroflash,” by Tele- 
or. S sapaanes Co., Ltd., Wales Farm 
Rd, 

mss a type water flow indicator 
for about 1,700 gallons per hour to 





Your Queries Answered 


Readers are invited to make use of our free enquiry department which possesses 
wide resources including an index of trade information with over 100,000 entries 


A Selection from ane _ pero answered this week 


denote the stoppage of flow by actuat- 
ing an alarm bell and/or flashing light, 
makers of? W.H.S.—Londex Ltd., 207 
Anerley Rd, S.E.20; Igranic Electric 
Co., Ltd., Bedford, state that they can 
supply. 

“Multiplex” lamps, makers of? D.W.— 
B.E.C. (British Electric Corpn.) Ltd., 216 
Columbia Rd, E.2 

“*‘Windovent”’ fans, makers of? B.C.— 
Air Control Installations Ltd., Ruislip, 


Middx. 
ANSWER WANTED 


Ground base electric kettle 14 or 2 kW— 
3 or 4 pints, makers of? M.E.B. 
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18 Jan.—Ilfracombe U.D.C. Supply and 
erection otf 145 concrete columns with 
73 fluorescent and /2 sodium |janterns and 
anciliary equipment in group A. Also 
removai OL ealsung coO.umns. Engineer 
and Surveyor, Council Omces. Deposit 
£2, 2s.—Auvertised in this issue. 


1Y Jan.—tareham U.W.U. Suppiy of elec- 


trical fittings and lamps in year from 
1 Apl. mngineer and Surveyor, Westbury 
Manor, West St. 

21 Jan.—wundalk U.D.C, Two pumping 
units with accessories for water supply 
augmentation scheme.—See 2 Dec. issue. 
24 san.—Lanarasmire. Electrical imstalia- 
tion in new fire station in Cieghorn Kd, 
Lanark. Gavin Paterson and Son, archi- 
tects, 6 Cadzow St, Hamilton. 

24 Jan.—Newcastle-on-lyne, Electric 
cargo-grabbing cranes at Albert Edward 
Dock.—See 2 Dec. issue. 

31 Jan.—Antrim R.UW.C. Supply and erec- 
tion of five sewage pumps, with control 
gear, heating and ughting at new Disposal 
Works, Consulting engineers, W. D. R. 
and R. T. Taggart, Castle Arcade Bldgs, 
Belfast. Deposit £3. 3s. 

No date stated.—Aberystwyth, Electrical 
installation at Aberayron and Tregaron 
Chest Hospitals. Documents from Sec- 
retary, Mid-Wales Hospital Management 
Comm., General Hospital, Aberystwyth. 
No date stated—Crawley (Sussex) P.C. 
Supply of 18 25 ft concrete columns and 
fluorescent lanterns. Clerk, Robinson 
Hse, Robinson Rd.—Advertised in this 
issue. 

No date stated—Merthyr Tydfil, 
trical installations in hospitais under 
Merthyr and Aberdare Hospital Man- 
agement Committee. Contractors willing 
to carry out maintenance’ contracts 
should apply to Group Secretary, St. 
Tydfil’s Hospital, Merthyr. 

No date stated.—Fifeshire. Installation 
in primary school at Leven.—See 9 Dec. 
issue. 

No date stated—Romford T.C. Lamps 
included in annual tenders invited for 
materials—See 9 Dec. issue. 

No date stated—N, of Scotland H.E. 
Board. 132 kV switchgear for Clunie 
substation.—Advertised in 9 Dec. issue. 


No date stated.—Somerset. Supply of 
heavy duty cooking equipment. Chief 
Education Officer, County Education 
Office, Trull Rd, Taunton. 


...and Overseas 


Details of items marked * may be obtained 
on application to the Board of Trade, Lacon 
House, Theobalds Rd, W.C.1, quoting 
reference. 
5 Jan.—South Africa. Supply of total of 
7,000 ft underground armoured cable, 
lead sheath, paper insulation, for Stores 
Dept., S. African Railways. B.o.T. (Ref.: 
ESB 28622/54).* 
7 Jan.—Philippines, Galvanised _ steel 
towers, leg extensions and appurtenances 
for Ambuklao-Poro 69kV_ transmission 
line. National Power Corpn., N.P.C. 
Bldg, Bonifacio Drive, Port Area, 
Manila. B.o.T. (Ref.: ESB 28111/54).* 
17 Jan.—India, Supply and erection of 
cooling towers and auxiliary apparatus 
for extension to Madras Basin Bridge B 
power station. Specification No. C.533. 
Superintending Engineer, Technical 
(Civil), 157 Mount Rd, Madras. 
27 Jan.— Australia. Supply of three 66 kV 
circuit-breakers and one potential trans- 
former for State Electricity Commission 
of Western Australia, Perth. Specifica- 
tion No. 15/BUN. B.o.T. (Ref.: ESB 
27972/54).* 


Elec- 
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PRICE 


of cable metals 
and other materials 


Figures quoted are the official prices ruling on Tuesday, 14 December 





COPPER, standard class A ‘rman 
- (3 months) ; 


LEAD, refined pig. min. 99. 97% oe (cash) 

» (3 months) 
TIN, refined, min. 9.75% antl (settlement) 
» (3 months) ... 
ALUMINIUM, ingots 99- 99. 5% 
ZINC, virgin, min. 98% ny (cash). 

» (3 months)... * 
RUBBER oF 1, RSS. spot roe Ib.) 

a .if. basis, ports. Feb. (per Ib.) 


sineiciaine 
Galv. Steel Wire (0-104 in.) ... 





Mild Steel Tape (0-014 in.) 


Weekly | 
£ per ton __change & a | 
277 4 2284 
2654 +4 218} 
103} —} 90 
103 ~} 88} 
713 —3 | 640 
713 -—! | 620 
156 — | 150 
84 —I} 74 
83 af 73§ 
24id. +4d. 174d. 
243d. +$d. 173d. 


Price 
last year £ 





524 = 51k 
40} —_ 40 





27 Jan.—New Zealand. Supply of 554 
miles of various types of telephone cable, 
textile covered and sheathed in pure lead 
or lead alloy. Stores Div., G.P.O., Wind- 
sor Building, 4 Willis St, Wellington. 
28 Jan.—New Zealand. Post and Tele- 
graph Dept., Weliington, invites tenders 
(P. and T. 150/7556) for supply of 
16,000 ft twin-twisted cable, 3/029 TRS 
or TPS 660 V grade. B.o.T. (Ref.: ESB 
27777/54).* 

1 Feb.—Egypt. Tenders invited for sup- 
ply of 63 kV underground cable system 
and associated switching stations includ- 
ing cabies, switchgear, circuit-breakers, 
lighting, etc. Cairo Electricity and Gas 
Administration, 53 Sharia 23 Yulin, 
Cairo. B.o.T. (Ref.: ESB 27158/54).* 

1 Feb.—Iraq. Supply of air conditioning 
plant, electrical, boiler and lift equip- 
ment for Houses of Parliament, Baghdad. 
Documents may be had from either the 
architect, Mr J. Brian Cooper, 177 Cor- 
poration St, Birmingham, or consulting 


engineers, J. Roger Preston and Partner, 
15 North Audley St, London W.1. 

1 Feb.—New Zealand. Boiler plant 
required for N. Canterbury Hospital 
Board. B.o.T. (Ref.: ESB 16831/54).* 

8 Feb.—New Zealand. Tenders (P and 
T 150/7591) invited for supply of six 
constant output voltage type transform- 
ers, input 190-250 V, output 230 V, single- 
phase, c.c., 50 c/s. Stores Div., G.P.O., 
Windsor Bldg, 49 Willis St, Wellington. 
B.o.T, (Ref.: ESB 28277 / 54).* 

16 Feb.—India. Supply and erection at 
Periyar Power station of power trans- 
formers and outdoor switchgear, Tenders 
(E.199) invited by Govt, of Madras, Elec- 
tricity Dept, 157 Mount Rd, Madras. 
B.o.T. (Ref: ESB 28180/54).* 

1 Mar.—New Zealand. Supply of two 
on load tapechanging naturally cooled 
15 MVA 3-phase transformers for Elec- 
tricity Dept. of Dunedin City Corpn. 
B.o.T. (Ref.: ESB 28504/54).* 





Contracts Placed 


Barking T.C, Sodium street lighting in 
Lodge Ave, Harland and Wolff Ltd., 
£2,659. 
Belfast T.C. 
martin intermediate 
Napier. 

Bingley (Yorks) U.D.C. Supply and erec- 
tion of 60 class B concrete columns, 
lamps, auxiliary gear and wiring, Gen- 
eral Electric Co., Ltd. 

Croydon T.C. Cables, switches, motor 
starters, lighting fittings, etc., at Surrey 
St pumping station. Buxton and Longley 
Ltd., £1,645. 

Edmonton T.C. Installations on Potters 
Bar estate, Holliday, Hall and Stinson, 
£3,342. 

Enfield U.D.C. Street lighting improve- 
ments during 1955; Edison Swan Electric 
Co. Ltd., £4,393; Concrete Utilities Ltd., 
£3,541; and Eastern Electricity Board, 
£1,192. 

Hartlepool T.C, Rewiring of 
buildings, John Westmorland 
£1,149. 
Hull T.C. 
bus station, 
£8,518. 
Ilford T.C, Rewiring houses on Ley St. 
estate, B. Winters and Son, Ltd., £2.061. 
Manchester T.C, Instaliation at Wythen- 
shawe West secondary technical school, 
Four Cousins (Electrical Contractors) 
Ltd. 

North Shields. 
cal system at Preston Hospital, 
Nixon Ltd., £3,800. 


Ballygo- 
Thomas 


Installation in 
school, 


borough 
and Co., 


Installation at Central Omni- 
Alexander Shaw and Sons, 


Reorganisation of electri- 
Veale- 


Sheffield T.C. Supply of two 37kVAr 
capacitors and three 45 kVAr automatic- 
ally controlled line units for power factor 
correction at Abattoir, British Insulated 
Callender’s Cables Ltd., £1,246. 

South Shields T.C. Supply of alternator 
and salient-pole synchronous motor for 
grammar and technical school, A. Rey- 
rolle and Co., Ltd., £1,507. 

Stamford (Lincs) T.C, Rewiring pre-war 
houses, C. Stanley Tagg Ltd., £2,237. 


Trade Notes 


New Showroom. Dimplex Ltd. have 
opened new London showrooms at 17 
Shepherd St, W.1. Telephone: Grosvenor 
1025, 

Change of Address. British Insulated 
Callender’s Construction Co., Ltd., an- 
nounce that the address of their Midd’es- 
brough district office is now 55/57 
Borough Rd, Middlesbrough. Telephone 
No. 43644. The company’s branch offices 
at Exeter and Plymouth each have an 
additional telephone number. Their 
numbers are now Exeter 67308 and 3514 
and Plymouth 60257 and 65151. 

Agents. The Stonebridge Electrical 
Co., Ltd., 6 Queen Anne’s Gate, London, 
S.W.1, have just been appointed agents 
for Triib Traéuber and Co., of Zurich, 
makers of oscillographs, electron micro- 
scopes, heat meters and various switch- 
board indicating and recording instru- 
ments. 
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BUSINESS PROSPECTS 


Home 
Acton. Henry White and Son Ltd., of 133 
Regent St, W.1, have submitted plans for 
new factory in Park Royal Rd. 
Airdrie. Approval sought for scheme for 
R.C. school at Burnfoot. 
Aldridge (Staffs) U.D.C. Revised sketch 
plans approved for public hall. Archi- 
tects are W. A. Harvey and H. G. Wicks, 
119 Hagley Rd, Edgbaston. Cost estim- 
ated at £75,000. Also, H. J. Franklin, of 
Whinney, Son and Austen Hall, archi- 
tects, 37 Norfolk St, London, W.C.2, has 
prepared plans for £51,000 block of 
shops, flats and offices off Anchor Rd. 
Ayr. Dean of Guild Court has approved 
extension of premises in Dalblair Rd, for 
use as showroom, offices and stores by 
Dalblair Motors Ltd. 
Bacup T.C. Approval sought for erection 
of further 54 houses on Tunstead estate. 
Barking. Permission being sought by 
Dominion Sales (London) Ltd., of 6 
Finsbury Sq, E.C.2, to build factory in 
Renwick Rd. 
Blackburn T.C. Erection of county mixed 
secondary modern schoo! at Witton Pk. 
Borough Engineer, Town Hall. 
Bradford. Field, Sons and Co., Ltd., plan- 
ning extensions to works and offices at 
Lidget Green. Plans approved. 
Chichester. New store to be built in 
Chapel St by J. Sainsbury, Stamford Hse, 
Stamford St, London, S.E.1. 
Coventry, It is proposed to establish an 
industrial estate of 40 acres on Stone- 
bridge Highway. Building leases will 
probably be offered to Lea Francis 
Motors Ltd.: Massey, Harris and Fer- 
uson, Ltd.; Bright Engineering Co.; and 
British Road Services. 
Derby T.C. Site has been leased to 
Platers and Stampers Ltd., City Rd, for 
erection of new factory. Work expected 
to begin late next year. 





Gazette Announcements 


COMPANIES ACTS 
Daco Refrigeration Ltd. Last day for 
receiving proofs in respect of intended 
payment to preferential creditors, 24 Dec. 
Liquidator is R. . Clark, Official 
Receiver, Somerset Hse, 37 Temple St, 
Birmingham. 
Geo. Andrews Co., Ltd, Meetings to take 
place today (16 Dec). of creditors and 
contributories at County Court Offices, 
87 West St, Boston, at 11.30a.m. and 
12 noon resp. 

BANKRUPTCY ACTS 
Receiving Order. 
Salford. John G. Barrett, trading as 
Barrett’s Electrical Installations at 134 
Broad St, Pendleton, Salford. Date of 
receiving order, 30 Nov. 
Derby, Charles T. Boden, trading as The 
High Peak Wholesale Electrical Supplies 
at 5 Hartington St, Derby. Receiving 
order dated 3 Dec. 
Dividends 
London. Gilbert L. Searle, electrical en- 
gineer of 309 Portobello Rd, W.10. First 
and final dividends of 4d. in £ payable 
on 23 Dec. at Bankruptcy Bldgs, Carey 
St, W.C.2. 
Release of Trustee 
London, Murdoch C. Usher, electrical 
contractor of 31 Ranelagh Garden Man- 
sions, Hurlingham, S.W.6. Trustee was 
W. F. Cresswell, Sr. Official Receiver, 
Bankruptcy Bldgs, Carey St, W.C.2. 


Dewsbury. T. Smith and Son (Dews- 
bury) Ltd. are to extend the Wheatcroft 
Mills, Batiey Carr. 

Dundee. Plans approved for extensions 
to Baltic works in Anisfield St of Hardie 
and Smith Ltd. Estimated cost is £60,000. 
Edinburgh. New factory and warehouse 
to be built in Beaverhall Rd by W. and 
N. Duncan Ltd. Cost has been estimated 
at £100,000. 

Gloucester. Approval given to erection 
of secondary school to serve Hucclecote- 
Brockworth area. 

Heanor U.D.C. Erection of 50 houses 
on Godkin estate, Langley Mill. 
Archer, Engineer and Surveyor, Council 
Ottices. 

Helensburgh (Dunbarton). Dean of Guild 
Court has approved erection of 122 
houses at Ardencaple Policies for the 
Admiralty, 

Iiford 1.C. Construction of 34 houses in 
Green Lane and St. Mary’s Lane. 
Borough Engineer, Town Hall. 

Lewes (Sus.) T.C. Tenders may soon be 
invited for erection of 50 dweliings on 
Mountford estate. This scheme will 
eventually provide for 14 houses, 28 
maisonnettes and 106 flats. 

Leyton (Essex) T.C, Scheme being con- 
sidered for erection of 91 dwellings on 
Ive Farm housing site. Quantity surveyors 
will probably be Spriggs and Partners, 
2 South Audley St, London, W.1. 
Liverpool T.C. App.ication for sanction 
to borrow various sums for erection of 
and extensions to schools to be made. 
Among new _ schools envisaged are 
£150,150 Edge Hill secondary modern, 
£207,950 West Derby secondary tech- 
nical, and £94,760 Princes Park second- 
ary modern, 

London. Designs prepared for multi- 
storey office block in York Rd on South 
Bank site, for which architects are M. C. 
Hughes and Partners. Approval is soon 
to be sought for Shell Petroleum’s new 
25-storey office block on South Bank site. 
Company’s advisory architect is H. 
Robertson, 53 Bedford Sq, W.C.1. 
Loughborough. Plans submitted for ad- 
ditions to factory and offices in Derby Rd 
and Regent St by Genatosan Ltd. 
Manchester. Kodak Ltd. propose four- 
storey extension to photographic works 
in Sackville St.; architects are Matley, 
Brotherton and Mills, 39 Oxford Rd, 
Manchester. 

Mansfield (Notts), Plans approved for 
new factory for Norvic Shoe Co. Ltd. of 
Norwich. Extra floor to be added to Red- 
cliffe Rd factory of Forster Clay and 
Ward Ltd. E. C. Rippon Ltd, propose 
additional office premises in Moor Lane. 
Margate. Algraphy Ltd. of Willowbrooke 
Grove, London, S.E.15, are to build fac- 
tory on the industrial estate at Westwood. 
Middlesbrough. Sketch plans approved 
by T.C. for proposed St. Anthony’s R.C. 
secondary school. Tees Conservancy 
Commission to obtain tenders soon for 
constructional work at Lackenby. Work 
will cost £23 million; £2 million for civil 
engineering work and rest for cranes and 
equipment. Also, site preparation 
work to begin on second stage of Pallis- 
ter Pk estate in May. Scheme provides 
for 694 houses, 24 three-storey flats and 
20 bungalows. Actual building expected 
to begin in Jan. 1956. 

Middleton T.C. Construction of 30 bun- 
galows on various sites. G. Syddall, 
Borough Architect, Town Hall. 


Newcastle-on-Tyne T.C. Cairns and Byles 
of 8 Osborne Rd have been appointed 
heating and lighting consultants for 
Firfield secondary school. 
Northampton. Dallington Fields indus- 
trial estate is site for proposed factory 
of J. A. Perkins and Co. (Northampton) 
Ltd. 

Oidbury T.C. Erection of 175 houses on 
Cakemore estate. Borough Surveyor, 


Municipal Bank Chambers, Birmingham 
St. 


Rayleigh (Essex). Revised scheme sub- 
mitted for erection of instalment of 
Swayne county secondary school. Cost 
estimated at £233,231. 

Rowley Regis. Territorial Army centre 
proposed at Perry Park costing £80,000. 
Architects are W. Campbell and Son, 6 
Pall Mall, Hanley, Stoke-on-Trent, 
Rugby T.C. Plans being considered for 
Benn Memorial Hall, council chamber, 
committee rooms and offices which are 
estimated to cost £170,500, Architect is 
E. Prestwick, Bradshaw Gate Chambers, 
Leigh, Lancs. 

Rugeley. Edward Pinches and Co., Ltd., 
to vuild new factory on Brereton indus- 
trial estate. 

Scarborough. Tesseymans of Scarbor- 
ough Ltd., to build new factory in Seamer 
Rd. Stores, offices, etc., proposed by Baird 
and Tatlock (London) Ltd., at 58 Lever 
St.: architects are Reynolds and Scott, 
9 Albert Sq. 

Seaton Valley (Northumb.) U.D.C, Allo- 
cation of 140 houses received for erec- 
tion in 1955, 

Sedgley. Layout plans approved for pro- 
posed factory at Upper Gornal for Ford- 
ham Pressings Ltd., of Wolverhampton. 
Sheffield. Plans being prepared for 
factory extensions for C. and J. Hampton 
Ltd., Bernard Rd. Total cost estimated 
at £100,000. 

Stockton-on-Tees T.C. Erection of 174 
three-storey flats in Portrack Lane being 
planned. 

Westport (Eire) U.D.C. Erection of 40 
houses in Demesne housing scheme. 
R. G. Browne, Town Clerk, Council 
Offices, 


Overseas 


Australia. L. D. Beeston Pty. Ltd., 387 
Kent St, Sydney, are anxious to represent 
U.K. manufacturer of transformers of 
from 1,000 kVA to 10,000 kVA capacity. 
Saudi Arabia. Basheikh and Abdulaziz 
Babrouk, Prince Abdulla Feisal Bldg, 
Jedda, are anxious to obtain agencies for 
wide range of goods including cables, 
accessories, switches, cookers, irons, 
radiators, etc. 

South Africa. New agencies will be 
sought by Mr Ian B. McIntyre of Alan 
Frank Agencies, Electrical Hse, Loop St, 
Cape Town, who is visiting this country 
shortly. Electrical items in which he is 
interested include v.i.r. and p.v.c. flexes 
and cables, all electrical appliances and 
conduit fittings and tubing. Firms inter- 
ested in meeting Mr McIntyre should 
contact Export Services Branch of B.o.T. 
Venezuela. Mr Henry K. Hearn, of 
Recoven, S.A‘, Apartado 3855, Caracas, 
is interested in handling electrically- 
welded conduit tubing from the U-K. 
Tubing should be black lacquered inside 
and outside, have American thread and 
one Ter Sizes in use in Venezuela 
are 4 in., } in., 1 in., 14 in. and 2 in. 
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MEETINGS TO NOTE 


THURSDAY, 16 DEC. 

IncorP. PLANT’ Enors. (Blackburn). 
“Lighting,” Mr Robinson of E.D.A. Golden 
Lion Hotel, 7.30 p.m. 

Incorp. PLant Enors. (Mersey and N. 
Wales). “Progress in Lamps and Lighting,” 
R. V. Bs ears Hse, Bold St, Liver- 
pool, 7.15 p 

1.E.E. (E "Midland). Faraday lecture on 
“Courier to Carrier in Communications,” 
T. B. D. Terroni. Albert Hall, Notting- 
ham, 6.30 p.m. 

I.E.E. (Southern). Annual 
dance at Polygon Hotel, Southampton. 

I.E.E. (Irish). ““New Cork Power Station— 
Mechanical and Electrical Plant,” H. Mon- 
roe and C. V. O'Donnell. Trinity College, 
Dublin, 6 p.m. 

CHELMSFORD ENGRNG. Soc. “Contribution 
of Twentieth Century Science to Modern 
Thought,” Sir Henry Self. Social Hall of 
Crompton’s, 7.30 p.m. 

A.S.E.E. (Watford). “Industrial, Electri- 
cal and Mechanical Repairs,” H. Westwood, 
Clarendon Hotel, Station Rd, 8 p.m. 


FRIDAY, 17 DEC. 
IncorP. PLANT ENGRS. 
Film show. Imperial Hotel, 
INcorP. PLANT  ENGRrS. 

Annual dinner. 

EvLect. TRADES’ COMMERCIAL TRAVELLERS’ 
Assoc. Annual stag party, dinner and 
smoker. The Windsor Castle (Victoria Stn), 
S.W.1, 6.30 p.m. 

InsT. OF Puysics. “X-Ray Fluorescence 
Analysis,” E. F. Priestley, 47 Belgrave Sq, 
S.W.1, 6.30 p.m. 


dinner and 


(Birmingham). 
7.30 p.m. 
(North-East). 


SATURDAY, 18 DEC. 


MANCHESTER Assoc. OF ENGrs. Christmas 
Conversazione and Dance at College of 
Technology. 

A.S.E.E. (Oxford). 
tection,” J. A 
George St, 


TUESDAY, 21 DEC. 

1.E.E. (S.E. Scotland). 
J. W. Maile. 
7 p.m. 

E.P.E.A. (S.W. Tech. Group). Christmas 
meeting: Any Questions. 

I.E.S. (Glos and Cheltenham). 
of Parks and Gardens,” 
Cadena Cafe, 
6.30 p.m. 

I.E.E. (N. Scotland). 
Turbine.” E. C. Davis, 
Academy St, Inverness, 

A.S.E.E. (London). “Variable Speed 
Control of Motors.” J. C. Milne, Lighting 
Service Bureau, Savoy Hill, W.C.2, 6.30 p.m. 


“Earth Leakage Pro- 
. Robbins, Y.M.C.A., 10 
6.30 p.m. 


“Floor Warming,” 
Carlton Hotel, Edinburgh, 


“Lighting 
H. A. Turner, 
High St, Cheltenham, 


“The Dundee Gas 
Burnetts Tearooms, 
7.30 p.m. 


TRADE MARKS 


This information 


is extracted from the 
Official 


Journal by permission of the 
Controller. 


Tensulac. 733,899. Class 1. Adhesives. 
733,900. Class 16, Insulating materials. 
Berry Wiggins and Co., Ltd., Field Hse, 
Breams Bldg, Fetter Lane, E.C.4. 

Falks Teatime. B 723,528. Class 9. 
Electric kitchen utensils. Falk Stadel- 
mann Co., Ltd., 91 Farringdon Rd, E.C.1. 

Quad. B 731,559. Class 9. Apparatus 
and instruments for the transmission and 
reproduction of sound. Acoustical Mfg. 
Co., Ltd, 30 St Peter’s Rd, Huntingdon. 

Polimop. B 733,501. Class 9. Domestic 
floor and furniture polishing machines. 
A, F. Jeffree Ltd., 8 Doversgreen Rd, 
Reigate. 

Visionmeter. 733,878. Class 9. Electri- 
cal, wireless, measuring and checking 
apparatus and instruments. Attwood 
Statistics Ltd, Chantry Hse, Eccleston St, 
S.W.1. 
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NEW COMPANIES 


Extracted from the Register issued by Jordan 
and Sons, Ltd., 116 Chancery Lane, W.C.2. 


Edwards instruments Ltd. High vacuum 
engineers, manufacturers of pumps, com- 
pressors; eiectrical, mechanical and gen- 
eral engineers, etc. Nom. cap.: £100. 
Dirs.: not named. Subs.: F. D. Edwards, 
Windover, Balcombe Rd, Horley, Surrey, 
and F. S. B. Murrells, Tresco, Neville Ct, 
Tunbridge Wells. 

Edwards Vacuum Ltd. High vacuum 
engineers, manufacturers of pumps, com- 
pressors, electrical, mechanical and gen- 
eral engineers, etc. Nom. cap.: £100. 
Dirs.: not named. Subs.: F, D. Edwards, 
Windover, Balcombe Rd, Horley, Surrey, 
and F. S. B. Murrells, Tresco, Neville Ct,. 
Tunbridge Wells. 

Errington Electrical Ltd. 84 Tolmers 
Rd, Cutfley, Herts. Manufacturers of 
and dealers in electrical and mechanical 
apparatus and accessories; wireless and 
television sets, etc. Nom. cap.: £500. 
Dirs.: J. E. Clennell, F. D. Whiting and 
Kathleen M. Clennell. 

Harold Plant Ltd. 42 Park Rd, 
borough. Agents for the sale of and 
dealers in artificial lighting apparatus, 
electrical plant and machinery, wireless 
and television sets, etc. Nom. cap.: 
£10,000, Dirs.: H. A. Plant and F. 
Jarrett. Subs.: H. A. Plant and Mary D. 
Plant, Greenwards, Markholm Rd, Peter- 
borough. 

Tappelectric Ltd. Druid Hall, Bristol 
9. Electrical engineers and general elec- 
tric installation contractors, lighting spe- 
cialists and contractors, wireless engin- 
eers, etc. Nom. cap.: £1,000, Dir.: R. E. 
Tappenden. 

Ronald Jeffs Ltd. 61 New Kings Rd, 
Fulham, S.W.6. To take over business of 
radio and electrical engineer carried on 

s “Ronald Jeffs” at 400 Lillie Rd, and 
61 New Kings Rd, Fulham, S.W. Nom. 
cap.: £1,000. Permt. dirs.: J. H. Boots 
and Mrs A. M. Boots. 

Industrial Beit and Screen Co., Ltd. 94 
Baker St, W.1. Electrical, mining, chem- 
ical, civil, mechanical and general engin- 
eers and contractors, etc. Nom. cap.: 
£100. Dir.: J. H. Abisch, 

Gregory’s Radio Ltd. 19 Market Place, 
Wells, Som. To take over business of 
radio and television retailers, wholesalers 
and factors, electrical engineers and re- 
pairers carried on as “Gregory’s Radio” 
at Wells, Som. Nom. cap.: £10,000, Dirs.: 
W. C. H. Gregory and E, A. F. Gregory. 

C. W. Thompson (Construction) Ltd. 
Electrical, mechanical, structural and 
power plant engineers, etc. Nom, cap.: 
£100. Dirs.: L. P. Callender, 6 West- 
brook Av, West Hartlepool, Co Durham, 
and D. E. Edminson, 25 Beechwood Av, 
Gateshead-on-Tyne. 

Robert Cupitt Ltd. 31-3 High Holborn, 
W.C.1. Power transmission, oil refinery 
and mechanical and general engineers, 
etc. Nom. cap.: £100. Dirs.: R. Cupitt 
and Mrs N. Cupitt. 

Henry W. Lawton Ltd. 104 Dudley Rd 
East, Oldbury, Worcs, General, agricul- 
tural, mechanical, electrical, hydraulic and 
pneumatic engineers, ete. Nom. cap.: 
£10,000. Dirs.: H. W. Lawton and Mrs 
E. M. Lawton. 

Intertechnical Agencies Ltd. Engineers, 
founders, smiths, machinists, electricians, 
mechanical engineers and manufacturers 
and workers of and dealers in electrical 
and mechanical apparatus and goods, etc. 
Nom. cap.: £100. Dirs.: not named. 


Peter- 


Subs.: J. F. Beer, 6 Wardrobe Place, 
Carter Lane, E.C.4; and Marjorie L. L. 
Schafer, 274 Rosley Lane, N.17. 

James Earthrowl and Co., Ltd., Walton 
Hse, 1 Newman St, W.1. Agents for the 
importation, exportation, purchase and 
sale of merchandise; manufacturers of 
and dealers in electrical and mechanical 
apparatus, etc. Nom, cap.: £100. H. W. 
Earthrowl signs as director. 

Hugh Simmons Group Ltd., 44/6 Theo- 
balds Rd, W.C.1. Consulting engineers, 
wholesalers, retailers, importers and ex- 
porters of and dealers in motor vehicles, 
tractor, electrical, wireless, television and 
telephone parts and accessories, etc, Nom. 
cap.: £10,000. Dirs.: to be appointed by 
subs. Subs.: P. J. Esnouf, 26 Kirkstall 
Gdns, Streatham Hill, $.W.2; and G. E. 
Malyon, Rodings, Roding Lane, Chigwell. 

Brown Finance Co., Ltd., 71 High St, 
Southend-on-Sea. Financiers for the sale 
for cash or on credit or hire purchase of 
motor cars, radio and electrical apparatus, 
etc. Nom. cap.: £100. Dirs.: Peggy R. 
Brown and T. B. Brown, 

P.H.E. Ltd. Kings Hse, 
West, Manchester. General, motor, 
mechanical, electrical, oil fuel, marine, 
civil and —— engineers, etc. Nom. 
cap.: £2,000. irs: H. W. Harris and 
T. W. Smith. 

Sapay (London) Ltd. 27 Hertford St, 
W.1. Importers, exporters, buyers and 
sellers of and dealers in film projectors, 
cameras, optical, scientific and musical 
instruments, electrical devices, etc. Nom. 
cap.: £1,000. J. D. P. Williams signs as 
director, 

F. J. Roberts and Co. (Bexleyheath) 
Ltd., 48 Windmill St, Gravesend, Kent. 
Mechanical, agricultural, electrical, 
motor, oil fuel and constructional engin- 
eers, etc. Nom. cap.: £100. Dirs.: F. J. 
Roberts and Alice L. Roberts. 

G. Barnes Ltd. 11 Penn Rd, Hazlemere, 
High Wycombe, Bucks. Electrical engin- 
eers, builders, contractors, etc. Nom. 
cap.: £1,500. Dirs.: G. F. Barnes, Violet 
Barnes and A. M. Gravestock. 

Chapel Developments Ltd. Manufac- 
turers of and dealers in electronic dis- 
charge vessels and tubes, neon illumin- 
ation signs, etc. Nom. cap.: £1,000. 
Dirs.: N. Brindle, 4 Nursery Rd, Prest- 
wich, Manchester; C. F. Cross, 44 Poppy- 
thorne Lane, Manchester; and A. Storey, 
13 Highfield Rd, Prestwich, Manchester. 

Press-Knives and Plant Ltd., 40 Broad- 
way, Westminster, S.W.1. Mechanical, 
electrical and general engineers, ete. 
Nom. cap.: £1,000. Dir.: J. Stanger. 

Norman Bowker (Electric House) Ltd., 
8 Longsight Rd, Holcombe Brook, nr. 
Bury. To take over business of electrical 
dealer and wireless and radio engineer 
carried on at Holcombe Brook, and at 
20 Bridge St, Ramsbottom, Lancs. Nom. 
cap.: £1,000. Permanent dirs.: W. N 
Bowker and J. Duckworth. 

Company limited by guarantee without 
share capital. 

Society of X-ray Technology, Ltd. 
Income and property of society, whence- 
soever derived, shall be applied solely 
towards promotion of its objects. Coun- 
cil: W. E. Schall, hon. president, 2 Hill- 
croft Av, Purley: J, Mentasti, 30 Tierney 
Rd, S.W.2, R. L. H. Ewin, 45 Court 
Hse Rd, N.12, F. Carpenter, R. A. 
Beaven, R. L. Taylor, W. E. L. Glad- 
wish, J. R. Taylor, A. J. Minns and 
A. S. Williamson. 


42 King St 
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ENLE 
IRONCLAD SERVICE FUSES 


DOUBLE-POLE 
for use in lighting columns 


These HENLEY Ironclad Service Fuses are designed 
specially for use in columns for outdoor lighting 
installations. Both are fitted with a fuse and neutral 
and suitable for maximum working current of |5 amp. 
The fuse can be supplied suitable for cartridge fuse- 
links or, alternatively, for wire fuse-elements. 


STREET LIGHTING - FACTORY YARDS 
CAR PARKS - RACETRACKS -. FAIR GROUNDS 
EXHIBITIONS - SPORTS ARENAS - FLOODLIGHTING 


Compact - Robust 


Write for Folder 49/A 








Loop-in type 


W.T. HENLEY’S TELEGRAPH WORKS CO.,, LTD. 51-53 HATTON GARDEN, LONDON, E.C.! 





Electrical Times, 16 December, 1954 


PREMIER 
DIAMOND 
TYPE 25 


The Green’s Premier Diamond 
Economiser for medium pressure 
installations up to about 650 p.s.i. 
Gives extended heating surface in 
compact dimensions, with com- 
plete facility for cleaning 
andinspectionof 


every part. 


PREMIER 
DIAMOND 
STEEL TUBE 


The Green’s Premier Diamond 
Steel Tube Economiser for highest 
pressures, with cast-iron gilled sleeves 
shrunk on steel tubes to provide the heat- 
ing surface. Like all Green’s Econo- 
misers, this type affords ready acces- 
sibility for cleaning and inspec- 

tion as it is arranged in 

shallow tiers. Also in all- 

welded constructicn. 


GREEN & SON LTD WAKEFIELD 


Makers of economisers for over one hundred years. 
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Advertisements should be sent to the Classified Advertisement Dept., Electrical Times, Sardinia House, Sardinia 


Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. j 
are charged at 32s. 6d. per inch, and all other classified advertisements at 2s. 6d. per line. 


Wanted four insertions at twice the single insertion rate. 


Official Displayed Advertisements 
Situations 


Fee for Box Number and postage on replies 2s. 





TENDERS INVITED 











CRAWLEY PARISH COUNCIL 
LIGHTING EQUIPMENT FOR A.23—LONDON 
TO BRIGHTON TRUNK ROAD 

ENDERS are invited for the supply and 
delivery to Crawley of 18—25 ft con- 
columns and 18—S ft fluorescent 
Documents may be obtained from 
Robinson Rd, 
(P 180) 


crete 
lanterns. 
the Clerk, Robinson Hse, 
Crawley, Sussex. 


ILFRACOMBE URBAN DISTRICT COUNCIL 5 
STREET LIGHTING 
HE Council invite Tenders for the 
supply and erection of 145 Concrete 
Columns Group A Standard and the supply 
and fitting 73 Fluorescent Lanterns and 72 
Sodium Lanterns and ancillary equipment 
together with the removal of existing 
Columns. 

Specifications may be obtained from the 
Engineer and Surveyor, Council Offices, 
Ilfracombe, on payment of two guineas 
which will be refunded on receipt of bona- 
fide Tender. 

Plans and general conditions of contract 
may be inspected at the Engineer’s Office. 

Tenders in plain sealed envelopes endorsed 
“Street Lighting’ without mark or indica- 
tion of the sender must be delivered to me 
not later than 12 noon on 18 Jan., 1955. 

The Council do not bind themselves to 
accept the lowest or any Tender. 

R. H. STEVENS, 
Clerk of the Council. 





Council Offices, 
Ilfracombe. 
11 Dec., 1954. (P 219) 


WHISTON PARISH COUNCIL 


STREET LIGHTING 
LIVERPOOL-WARRINGTON TRUNK RD (AS7) 


HE Parish Council invite tenders for the 


proposed supply, erection, and com- 
missioning of sodium vapour discharge light- 
ing units on_ the Liverpool/Warrington 
Trunk Road A.57, within the Parish District, 
for approximately 780 yds. The drawings 
and general conditions of contract may be 
inspected at the Liverpool City Lighting 
Department, 17 Highfield St, Liverpool 3, 
and copies of the special conditions of con- 
tract, specification, and form of tender, 
may be obtained from the Clerk, Whiston 
Parish Council, 38 Ford Rd, Whiston, 
Prescot, Lancs, on payment of a deposit of 
two guineas, which will be refunded on the 
submission of a bona fide tender. 

Tenders in a plain sealed envelope are to 
be addressed to the Clerk of the Council 
at 38 Ford Rd, Whiston, not later than 16 
Jan., 1955. The Council do not bind them- 
selves to accept the lowest or any tender. 

J. N. BEESLEY, 
Clerk to the Council. 


(P 218) 


38 Ford Rd, 
Whiston. 





Box No. replies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C.2. 











APPOINTMENTS VACANT 











Engagement of persons must be made through a Local 

Labour Office or Scheduled Employment Agency, if the 

applicant is a man aged 18-64, or awoman aged 18-59; 

unless the person concerned is excepted or the employ- 

ment is in a managerial or professional capacity, or ts 

otherwise excepted from the provisions of the Notifica- 
tion of Vacancies Order, 1952. 

THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF METER REPAIRER 
(MECHANICIAN)—PRESTON 

ATE of pay: 45d. per hour. N.J.LC. 
Conditions. : 
Applications to the Manager, No. 4 Sub- 
Area, The North Western Electricity Board, 

40/41 Lune St, Preston, by 29 Dec., 1954. 
(P 200) 


MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 


PPLICATIONS are invited for the 

following appointments, which are 
superannuable and subject to medical 
examination, in the Board’s No. 4 Sub- 
Area: 

(a) SECTION ENGINEER based on New- 
town. Salary £715/£760 per annum (N.J.B. 
Class E, Grade 7). 

(b) SECTION ENGINEER based on 
Welshpool. Salary £715/£760 per annum 
(N.J.B. Grade E, Class 7). 

Applicants for posts (a) and (6) should 
have had experience in all branches of work 
associated with design, construction and 
operation of E.H.T., H.T., and L.T. over- 
head and underground distribution systems, 
including indoor and outdoor substation 
equipment. 

(c) ASSISTANT SECTION ENGINEER 
based on Welshpool. Salary £635/£680 
per annum (N.J.B. Class E, Grade 9). 

(d) ASSISTANT SECTION ENGINEER 
based on Oswestry. Salary £635/£680 
per annum (N.J.B. Class E, Grade 9). 

Applicants for posts (c) and (d) should 
have had experience of H.V. and M.V. 
overhead and underground distribution 
work. 

(e) GENERAL ASSISTANT ENGINEER 
(CONSTRUCTION) based on Llandudno 
Junction. Salary £675/£720 per annum 
(N.J.B. Class J, Grade 12). 

Applicants should have had experience in 
the laying out, erecting and setting to work 
of overhead and underground mains, mainly 
in rural areas, and the control of gangs 
engaged on such work. 

(f) GENERAL ASSISTANT ENGINEER 
in the Technical Section based on Legacy, 
near Wrexham. Salary £635/£680 per 
annum (N.J.B. Class J, Grade 13). 

Applicants should have had experience of 
all forms of electrical metering and metering 
equipment, including installation. 

Applicants for all posts should preferably 
have the qualifications necessary to enable 
them to become Chartered Electrical En- 
gineers. 

Application forms obtainable from the 
Manager, No. 4 Sub-Area, Electricity House, 
Rhostyllen, near Wrexham. 

Closing date: 28 Dec., 1954. 





(P 194) 
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MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 


PPLICATIONS are invited for the 

following appointments, which are 
superannuable and subject to medical exami- 
nation in the Board’s No. 2 Sub-Area. 

(a) DISTRICT ENGINEER in the Run- 
corn District. Salary £1,035/£1,125 per 
annum (N.J.B. Class F, Grade 2). 

Applicants should be Chartered Electrica) 
Engineers and have had considerable experi- 
ence in the operation and maintenance of 
networks up to 33 kV in an industrial area. 

(b) THIRD ASSISTANT ENGINEER 
(CONSTRUCTION) at the No. 2 Sub-Area 
Headquarters, Sandiway Hse, near North- 
wich. Salary £790/£850 per annum (N.J.B. 
Class K, Grade 10). 

Applicants should have had experience in 
overhead and underground distribution 
work. 

(c) GENERAL ASSISTANT ENGINEER 
(PLANNING) at the No. 2 Sub-Area Head- 
quarters, Sandiway Hse, near Northwich. 
Salary £675/£720 per annum (N.J.B. Class 
K, Grade 13). 

Applicants should have had experience in 
overhead and underground distribution 
work. 

(d) ASSISTANT SECTION ENGINEER 
in the Runcorn District. Salary £675/£720 
per annum (N.J.B. Class F, Grade 9). 

Applicants should have had experience in 
H.T. and L.T. overhead and underground 
distribution work. 

(e) COMMERCIAL ASSISTANT (TECH- 
NICAL) in the Runcorn District. Salary 
a4 £640 per annum (N.J.B. Class F, Grade 

1). 

Applicants must have had an engineering 
training. The duties will be to advise con- 
sumers on installation 
matters. 

Applicants for posts (5), (c), (d) and (e) 
should preferably have the qualifications 
necessary to enable them to become 
Chartered Electrical Engineers. 

(f) DRAWING OFFICE ASSISTANT 
(MALE) in the Warrington District. Salary 
within the range £170/£395 p.a. according 
to age, rising subject to satisfactory and 
competent service to £470 per annum. 

Applicants should be in possession of the 
General Certificate of Education, and pre- 
ferably have had previous drawing office 
experience. 

Application forms for all posts are avail- 
able from the Manager No. 2 Sub-Area, 
Sandiway Hse, near Northwich, Cheshire. 

Closing date: 28 Dec., 1954. (P 193) 


supply, tariffs and 


SOUTH WALES ELECTRICITY BOARD 

EQUIRED GENERAL ASSISTANT 
} ENGINEER in the Central Sub-Area 
of the Board at Cardiff. 

Salary—Class K, Grade 13 (£675 by £15— 
£720) of N.J.B. Schedule. 

Applications stating age, present position 
and salary, qualifications, experience and 
three referees, to be addressed to the Secre- 
tary to arrive by 31 Dec., 1954 


D. G. DODDS, 


Secretary. 
St. Mellons, 
Cardiff. (P 176) 
LONDON ELECTRICITY BOARD 
ENGINEERING DRAUGHTSMEN 
PPLICATIONS are invited for the 
above positions in the South Eastern 
Sub-Area based at Woolwich, S.E.18. 

Candidates should have had a_ good 
general and technical education and be ex- 
perienced in one or more of the following 
subjects: drawing office routine, electrical 
diagrams, obtaining and recording all mains 
work and plant layout in transformer 
chambers. 

The posts are graded under Schedule “‘D”’ 
of the National Joint Board Agreement as 
Grade 6, £535. 10s. to £661. 10s. per annum, 
inclusive of London Allowance. 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St, E.C.2, 
to be returned completed by 31 Dec., 1954. 
Please enclose addressed envelope and quote 
ref.: V/1842/T on envelope and all corres- 
pondence. (P 192) 
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BRITISH ELECTRICITY AUTHORITY 
Eastern Division 
PPLICATIONS are invited for the 
posts of : 

SHIFT CHARGE ENGINEER 
NORWICH GENERATING STATION 
Salary Class F, Grade 7, £755 x £15— 

£800 per annum. 

Applicants should have served an_appren- 
ticeship and obtained a Higher National 
Certificate in Electrical and/or Mechanical 
Engineering or equivalent and possess experi- 
ence in the operation of Generating Stations. 

JUNIOR ENGINEER 
NORWICH GENERATING STATION 

Salary Class F, Grade 14, £475 x £15— 
£520 per annum. 

The duties of the successful applicant will 
include assisting in the Control Room on 
shift and other operation and investigation 
duties. Preference will be given to applicants 
who have had previous experience in a Gene- 
rating Station and who have reached the 
standard of the Ordinary National Certificate 
in Electrical Engineering or its equivalent. 

Applications stating age, qualifications and 
experience should be sent to the Controller, 
British Electricity Authority, Eastern Divi- 
sion, Northmet House, Southgate, N.14, by 


1 Jan., 1955. 
W. N. C. CLINCH, 
Controller. 
(P 201) 


YORKSHIRE ELECTRICITY BOARD 
| (Bradford) Sub-Area 
Bradford District 
THIRD ASSISTANT DISTRICT ENGINEER 

PPLICANTS should have passed the 

Graduateship Examination of the Insti- 
tution of Electrical Engineers or hold recog- 
nised equivalent technical qualifications, 
have substantial experience in construction, 
operation and maintenance of high voltage 
systems, underground cables and overhead 
lines and substations, and medium and low 
voltage networks, preferably including direct 
current systems. 

Candidates must be prepared to reside in 
the district and undertake standby duties, if 
required. 

Salary—N.J.B. Class J, Grade 
£20/£850 per annum. 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 1 (Bradford) 
Sub-Area, Yorkshire Electricity Board, 45- 
53 Sunbridge Rd, Bradford, not later than 
30 Dec., 1954. 

No. 6 (Hull) Sub-Area 
Bridlington District 

SECOND ASSISTANT DISTRICT ENGINEER 

Applicants should have sound prac- 
tical experience in the operation, main- 
tenance, planning and construction of H.V. 
and L.V. underground and overhead lines 
and substations in an extensive urban and 
rural area. 

Preference will be given to candidates who 
are Corporate Members of the Institution 
of Electrical Engineers or possess equivalent 
qualifications 

The successful candidate will be required 
to undertake standby duties and to reside in 
Bridlington 

Salary—N.J.B. Class 
£15/£720 per annum. 

Hull and Bridlington Districts 
JUNIOR ENGINEERS 

Applicants should hold the Higher 
National Certificate in Electrical Engineer- 
ing, Or equivalent qualifications, and have 
had training in the construction, operation 
and maintenance of H.V. and L.V. overhead 
and underground Distribution Systems. 

The successful candidates will be required 
to reside in the district to which they are 
appointed, and may be required to carry 
out standby duty. 

Hull District (Hull) 

Salary—N.J.B. Class J, Grade 
£15/£520 per annum. 

Bridlington District (Driffield) 

Salary—N.J.B. Class D, Grade 12, £475 

£15/£520 per annum. 
continued in next column 





9, £790 


D, Grade 7, £675 


17, £475 


continued from previous column 
Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees should be for- 
warded to the Manager, No. 6 (Hull) Sub- 
Area, Yorkshire Electricity Board, Ferens- 
way, Kingston-upon-Hull, not later than 
30 Dec., 1954. 
No. 5 (Wakefield) Sub-Area 


Castleford, Barnsley, Wakefield and 
Doncaster Districts 
GENERAL ASSISTANT DISTRICT ENGINEER 

Applicants must have had a sound prac- 
tical training with experience in the con- 
struction, operation and maintenance of 
H.V. and M.V. 
distribution networks, 
ancillary equipment. 

Applicants must hold a current driving 
licence, be prepared to reside in the district, 
and undertake standby duties. 

Applicants must hold at least a Higher 
National Certificate in Electrical Engin- 
eering. 

Salary—N.J.B. Class F, Grade 
£15/£640 per annum. 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 5 (Wakefield) 
Sub-Area, Yorkshire Electricity Board, la 
Denby Dale Rd, Wakefield, not later than 
30 Dec., 1954. 

No. 7 (Grimsby) Sub-Area 
Scunthorpe District 
JUNIOR ENGINEER 

Applicants should hold the Higher 
National Certificate in Electrical Engineer- 
ing or an equivalent qualification, and have 
had training and experience in the construc- 
tion, operation and maintenance of H.V. 
nd L.V. overhead and underground distri- 
bution systems. 

Salary—N.J.B. Class F, Grade 14, £475 
£15/£520 per annum. 

Applications, giving full details of age, 
oualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 7 (Grimsby) 
Sub-Area, Yorkshire Electricity Board, Moss 
Rd, Grimsby, not later than 30 Dec., 1954. 

No. 4 (Leeds) Sub-Area 

JUNIOR ENGINEER (COMMERCIAL) 

Applicants should have had a sound tech- 
nical and practical training and be compe- 
tent to advise consumers in all matters 
regarding the utilisation of electricity. They 
should be familiar with the I.E.E. and 
Supply Regulations and be in possession of 
the Higher National Certificate in Electrical 
Engineering or an equivalent qualification. 

Salary—N.J.B. Class J, Grade 17, £475 
£15/£520 per annum. 

Applications, giving full details of age, 
Gualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 4 (Leeds) Sub- 
Area, Yorkshire Electricity Board, Bram- 
hove, near Leeds, not later than 30 Dec., 
1954. (P 202) 

LONDON ELECTRICITY BOARD 
PRINCIPAL ASSISTANT 

PPLICATIONS are invited for the 

above position in the Internal Audit 
Section of the Chief Accountant’s Depart- 
ment. 

Candidates should have had experience of 
the audit of large undertakings, and should 
have recognised accountancy qualifications. 
Experience in the Electricity Supply Indus- 
try is desirable but not essential. 

e post is graded within the National 
Joint Council agreement (Administrative and 
Clerical Grades) as Grade 9, i.e. £1,000 
£1,120 per annum, plus the appropriate 
London Area Allowance. 

The successful candidate will be based at 
46 New Broad St, E.C.2, but will be re- 
auired to work anywhere within the London 
Board area. 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St. E.C.2. to 
be returned completed by 29 Dec.. 1954. 
Please enclose addressed envelope and quote 
Ref.: V/1863/T on envelope and all corres- 
pondence. (P 224) 


overhead and underground 
substation plant and 


11, £595 
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CENTRAL ELECTRICITY BOARD 
Malaya 

ECHANICAL ENGINEER required 

by the above Board. Salary scale (in- 
cluding expatriation pay and present tem- 
porary allowance at rate for single men) 
equivalent to £1,197 rising to £2,100 a year. 
Commencing salary according to qualifica- 
tions and experience. Additional temporary 
allowances totalling £210/£399 a _ year 
(married men) and £301/£630 (family men). 
Option of appointment either (a) on agree- 
ment for three years with prospect of perma- 
nency or (5) on contract for three years 
with gratuity of £200 or £280 for each year’s 
service according to salary. Opportunity of 
terminating appointment after one year’s 
service. Free passages. Liberal leave on 
full salary. Candidates must have served an 
apprenticeship with a firm of diesel engine 
manufacturers and have had not less than 
five years’ experience on erection and/or 
maintenance of engines and power plant. 
They should have a knowledge of AC elec- 
trical generators of types normally driven 
by diesel prime movers. Preference will be 
— to candidates possessing a first class 
O.T. Diesel Certificate. Write to the 
a. Agents, 4 Millbank, London, S.W.1. 
State age, name in block letters, full auali- 
fications and experience and quote M2A/ 
30065 /EE. (P 223) 


SOUTHERN ELECTRICITY BOARD 
INSTALLATION ENGINEER 
WINDON District of No. 2 (Newbury) 
Sub-Area. Salary N.J.B. Class’ F, 
Grade 8, Column 1 (£715 by £15—£760 per 
annum). N.J.B. Conditions of Service. 

Applicants should be qualified to accept 
responsibility for all installation and main- 
tenance work in the District and Branches 
and to collaborate with the Development 
Engineer and District Commercial Engineer 
in the preparation of estimates for contract- 
ing work, particularly those of an excep- 
tional nature. The duties will also extend 
to Branches. 

The successful candidate will be required 
to contribute to the B.E.A. and Area Boards’ 
Superannuation Scheme, if eligible. 

Applications on forms obtainable from 
the Sub-Area Secretary, 7 Oxford Rd, New- 
bury, Berks. and returned to him in enve- 
lopes suitably endorsed, not later than 31 


Dec., 1954. 
DEMONSTRATOR 

Swindon District of No. 2 (Newbury) Sub- 
Area. Salary N.JTC. Grade 1 (£400/£490 
per annum). N.J.C. Conditions of Service. 

Annlicants should be women who are 
cualified to advise generally on the utilisa- 
tion of electric domestic appliances, to give 
public demonstrations of apparatus and to 
assist in showroom duties. The possession 
of an EA.W. Certificate or ecnivalent 
Domestic Science qualification would be an 
advantage. 

The successful candidate will be required 
to contribute to the BE.A and Area Boards’ 
Sunverannuation Scheme, if eligible 

Annlications on forms obtainable from 
the Suh-Area Secretary, .7 Oxford Rd, New- 
bury, Berks. and returned to him in enve- 
loves suitably endorsed, not later than 31 
Dec., 1954. (P 214) 


MIDLANDS ELECTRICITY BOARD 
HIRD ASSISTANT DISTRICT COM- 
MERCIAL ENGINEER reauired in the 

Kidderminster District of the Worcester and 
District Sub-Area. Duties will include 
advising consumers in respect of electrical 
equipment, estimating and contracting work, 
etc. Experience of D.C./A.C. Changeover 
would be an advantage. Technical qualifica- 
tions desirable. 

Salary £635/£680 per annum (N.J.B. Class 
F, Grade 10), Superannuable. 

Apply in writing, within 14 days stating 
age, experience, present salary and position 
to Mr R. Mallet, Sub-Area Manager, Mid- 
lands Electricity Board, Whittington, Wor- 


cester. 
A. STEPHENS, 


Secretary. 
(P 225) 
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BRITISH ELECTRICITY AUTHORITY 
South Wales Division 
Vacancy No. 120/54 
PPLICATIONS are invited for super- 
annuable N.J.B. appointment of 
GENERAL ASSISTANT ENGINEERS, 
Technical Department, Divisional Head- 
quarters. Salary AX/CX6, £600/£765 per 
annum. H.N.C. or equivalent qualifications 
desirable. 
GENERAL SECTION 
Commissioning, maintenance and fault 
investigation of protective gear and electrical 
plant in generating stations and 132 kV sub- 
stations. 
SYSTEM DEVELOPMENT SECTION 
Assist in design of 132 kV transmission 
system and investigation of a wide range of 
system problems. 
MEASUREMENT SECTION 
Applicants should be familiar with the 
use of potentiometer equipment and stan- 
dardisation of indicating instruments; ex- 
perience in calibration of electrical instru- 
ments and polyphase integrating meters. 
Application forms obtainable from Secre- 
tary, South Wales Division British Elec- 
tricity Authority, _Twyn-y-Fedwen _ Rd, 
Gabalfa, Cardiff, to be returned by 31 Dec., 
1954. (P 228) 


THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF 
SECOND ASSISTANT DISTRICT COMMERCIAL 
ENGINEER (SALES SUPERINTENDENT) 
WEST DISTRICT (STRETFORD) 
HE successful applicant will be required 
to assist the District Commercial Engi- 
neer in all normal sales activities. He will 
be responsible for supervising the organisa- 
tion of Service Centres, exhibitions and 
publicity and the work of outdoor and in- 
door sales personnel. 

Preference will be given to applicants who 
are Corporate Members of the Institution 
of Electrical Engineers or possess equiva- 
lent qualifications. 

Salary Scale: £755 by £15—£800 p.a. 
Grade F.7, N.J.B. Conditions. 

APPOINTMENT OF 
ENGINEERING DRAUGHTSMAN 
(ELECTRICAL) 

SUB-AREA TECHNICAL ENGINEER'S 
DEPARTMENT. MANCHESTER 

Applicants should have had a good tech- 
nical training and drawing office experience 
in the electrical design, layout and detailing 
of indoor and outdoor substations, up to 
and including 33,000 V, together with the 
preparation of protective system schematic 
and wiring diagrams. 

Salary within the range £510 by £20—- 
£630 p.a. according to qualifications and 
experience. Schedule D, Grade 6, N.J.B. 
Conditions. 

Applications for the above posts to Sub- 
Area Secretary, No. 1 Sub-Area, The North 
Western Electricity Board, Town Hall, Man- 
chester, P.O. Box 493 by 29 Dec., 1954. 

APPOINTMENT OF 
SECOND ASSISTANT DISTRICT COMMERCTAL 
ENGINEER (SALES SUPERINTENDENT) 
CHORLEY 

The successful applicant will be reauired 
to assist the District Commercial Engi- 
neer in all normal sales activities. He will 
be responsible for supervising the organisa- 
tion of Service Centres. exhibitions and 
publicity and the work of outdoor and in- 
door sales personnel. 

Preference will be given to applicants who 
are Corporate Members of the Institution 
of Electrical Engineers or possess equiva- 
lent qualifications. 

Salary Scale: £755 by £15—£800 p.a. 
Grade F.7. N.J.B. Conditions. 

* Applications to the Manager, No. 4 Sub- 
Area. The North Western Electricity Board, 
40/41, Lune St. Preston. by 29 Dec., 1954. 
APPOINTMENT OF 
THIRD ASSISTANT DISTRICT ENGINEER, 
BLACKBURN DISTRICT 

The successful candidate will be required 
to assist in the operation, maintenance and 
construction of underground and overhead 
mains. substations and transformers, and 
to undertake general mains standby duties. 

Preference given to candidates who are 
Graduate Members of the Institution of 
Electrical Engineers, or who possess the 
H.N.C. in Electrical Engineering. 

continued In next column 


continued from previous column 
Salary Scale: £715 by £15—£760 p.a. 
Grade G.9. N.J.B. Conditions. 
Applications to Sub-Area Manager, No. 
5 Sub-Area, The North Western Electricity 
Board, Jubilee St, Blackburn, by 29 Dec., 


1954 
APPOINTMENT OF 
SECOND ASSISTANT DISTRICT COMMERCIAL 
ENGINEER, PENRITH DISTRICT 

Duties will be to assist the District Com- 
mercial Engineer in dealing with Consumers’ 
requirements and enquiries on all matters 
including sale and installation of apparatus, 
repairs and maintenance, emergency service 
and tariffs, new supplies and development 
in urban and rural areas, control of work- 
shops and service centres, and preparation 
of specifications and estimates. 

Salary Scale: £675 by £15—£720 
Grade D.7, N.J.B. Conditions. 

Applications to Sub-Area Manager, No. 
6 Sub-Area, The North Western Electricity 
Board, Castle Green, Kendal, by 29 Dec., 


1954 
APPOINTMENT OF 
THIRD ASSISTANT DISTRICT ENGINEER, 
NEW MILLS 

Applicants should have had experience in 
operation and maintenance of underground 
and overhead networks, estimating of 
schemes, supervising installation of short 
services, preliminary surveying and assisting 
io routine overhead lines and preparing pro- 

es. 

Salary Scale: £635 by £15—£680 p.a. 
Grade E.9. N.J.B. Conditions. 

Application forms can be obtained from 
the Sub-Area Manager, No. 7 Sub-Area, 
The North Western Electricity Board, Chapel 
St, Hazel Grove, Cheshire, and must be 
returned to him by 29 Dec., 1954. (P 178) 


p.a. 


BRITISH ELECTRICITY AUTHORITY 

East Midlands Division 
PPLICATIONS are invited for the 
following positions within the Division: 

JUNIOR ENGINEERS, 
FREEMEN’S MEADOW POWER STATION, 
LEICESTER 

Vacancy No. 185/54/ET 
Some experience in Control Room and 
Boiler House work in a large P.F. Station 
. es Technical qualifications up to 


Salary in accordance with Class H, Grade 
16 (£475 by £15—£520 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications, 
23 Dec., 1954. 

SHIFT CHARGE ENGINEER, 

AVON POWER STATION, WARWICK 
Vacancy No. 186/54/ET 
Applicants should be suitably qualified 
and have had experience in the operation of 

modern boiler and turbine plant. 

Salary in accordance with Class E, Grade 
7 (£715 by £15—£760 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications, 
30 Dec., 1954. 

These appointments will be pensionable 
within the terms and provisions of the 
British Electricity Authority and Area 
Boards Superannuation Scheme. 

Applications should be submitted on the 
official form A.E.6/ACT which may be ob- 
tained from the Divisional Establishments 
Officer. British Electricity Authority, P.O 
Box 25, Barker Gate, Nottingham, and 
should be returned to the undersigned by 
the date stated. Please quote Vacancy No. 

L. F. JEFFREY, 
Divisional Controller. 
(P 215) 


10 Dec., 1954. 


BRITISH ELECTRICITY AUTHORITY 
North West, Merseyside & N. Wales Division 
A fae 3g NO. 242/54/T—STATION 

SHIFT CONTROL ENGINEER, 
Wigan Generating Station. Salary £555 by 
£15—£600 (D.10). Closing date 27 Dec. 

Vacancy No. 244/54/T — STATION 
CHEMIST, Carlisle Generating Station. 
Salary £755 by £15--£800 (F.7). Closing 
date 5 Jan. 

Applications, 
Controller, British Electricity 
Wilmslow Rd, Manchester 20. 


quoting Vacancy No. to 
Hse, 825 


(P 222 
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UGANDA ELECTRICITY BOARD 


PPLICATIONS are invited for perman- 

ent posts overseas as ASSISTANT 
ELECTRICAL ENGINEERS to meet the 
growth of the Board’s system. 

Applicants for all appointments should be 
Corporate Members of the Institution of 
Electrical Engineers or have technical quali- 
fications leading to that status. Posts are 
vacant for those with considerable experience 
and for those with less and, in the latter 
case, Graduates and Students would be 
eligible. : 

Salaries according to age and experience 
will be in the scale £990 x £30 to £1,260 per 
annum. ; 

Uganda has a pleasant climate, income 
tax is moderate and the salaries which have 
just been revised are very reasonable in 
relation to the cost of living. Free passages, 
partly furnished accommodation, medical 
and dental treatment. Vacation leave on 
full pay after three years’ service. 

Application forms and further information 
may be obtained from The London Repre- 
sentative, Uganda Electricity Board, 27 


Dec., 


Regent St, London, S.W.1. 
Closing date for applications, 31 
954. 


C. R. WESTLAKE, 
Chairman. 
(P 199) 





BRITISH ELECTRICITY AUTHORITY 
Southern Division 
invites applications for the post as: 
SENIOR ASSISTANT, 
EDUCATION AND TRAINING SECTION, 
DIVISIONAL SECRETARY’S DEPARTMENT 
Duties will include assisting the Education 
and Training Officer with training schemes 
for engineering and non-engineering staff and 
practical experience of this work is desirable. 
A knowledge of the requirements for mem- 
bership of appropriate professional institu- 
tions and the ability to advise employees on 
part-time study courses will be an advantage. 
Applicants should preferably possess a 
University degree or appropriate professional 
qualification. 
Salary N.J.C. Grade 4, £605/£665. 
Special application forms, obtainable from 
. D. A. Oliver, Divisional Secretary, 111 
High St, Portsmouth, should be returned by 
30 Dec., 1954. Please quote reference D.T. 
(P 226) 


SOUTH WALES ELECTRICITY BOARD 


EQUIRED ASSISTANT, Commercial 
Department, District 462 (Newport), 
Eastern Sub-Area. 

Successful applicant will be responsible 
to the District Commercial Manager for all 
domestic apparatus sales activities in the 
whole of the district. 

Salary—Grade 4 (£605/£665) of N.J.C. 
Schedule. 

Applications stating age, present position 
and salary, qualifications, experience and 
three referees, to be addressed to the Secre- 
tary to arrive by 31 Dec., 1954. 

D. G. DODDS, 
Secretary. 


(P 177) 





St. Mellons, 
Cardiff. 





BRITISH ELECTRICITY AUTHORITY 
Southern Division 


PPLICATIONS are invited for the 
following post: 

MAINTENANCE ENGINEER (MECHANICAL) 
SOUTHAMPTON GENERATING STATION 
$/ 13.598 
Applicants should have experience in the 
maintenance of modern generating station 
plant and be capable of taking control of 
maintenance staff, and supervising turbine 
and boiler overhauls. Preference will be 
given to those possessing qualifications lead- 
ing to Corporate Membership of a recog- 

nised professional institution. 
Salary N.J.B. F/7, £755 by £15—£800. 
Special application forms obtainable from 
P. D. A. Oliver, Divisional Secretary, 111 
High St, Portsmouth, should be returned by 
28 Dec., 1954. Please quote reference E.T. 
(P 227) 
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EASTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following vacancies: 

Fens Sub-Area 
SERVICE CENTRE SUPERVISOR, 
PEIERBOROUGH 
178/54.R. 

Candidates should be capable of taking 
charge of a Service Centre, controlling all 
staff employed therein and handling Con- 
sumers’ enquiries efficiently. They should 
have had extensive sales and consumer ser- 
vice experience, and possess a_ thorough 
knowledge of appliances and their uses, con- 
tracting and the application of standard 
tariffs. The possession of a recognised pro- 
fessional qualification would be an advantage. 

Salary will be in accordance with Grade 5 
(£670 by £20—£730) of the National Joint 
Council Salary Agreement, commencing at 
a point dependent upon the successful candi- 
date’s experience and ability. 

Apply to the Manager, Fens Sub-Area, 
Eastern Electricity Board, Milton Hall, 
Milton, Cambridge. 

Northmet Sub-Area 
GENERAL ASSISTANT ENGINEERS 
(i) HARROW DISTRICT (REF. 511) 

179/54.R. 
(ii) EDMONTON DISTRICT (REF. 513) 
180/54.R. 

Candidates should have had a sound tech- 
nical training and experience in the con- 
struction, operation and maintenance of 
H.V. and L.V. distribution systems, includ- 
ing substations. ; ‘ 

Salary for both appointments will be in 
accordance with Class F, Grade 11 of the 
National Joint Board Salary Agreement com- 
mencing at £595 plus London Allowance. 

Apply as follows: 

(i) The District Manager, Eastern Elec- 
tricity Board, 4 College Rd, Harrow, Middx. 

(ii) The District Manager, Eastern Elec- 
tricity Board, 305 Fore St, Edmonton, 
London, N.9. ; : 

Future salaries and conditions of service 
for all these appointments will be in accord- 
ance with agreements made from time to 
time by the appropriate negotiating bodies. 

The successful candidates will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examination. 

Applications by letter, stating age, educa- 
tion, qualifications and experience, with de- 
tails of present appointment and salary, 
should be submitted to the Manager con- 
cerned within 14 days of the appearance of 
this advertisement. (P 216) 





BRITISH ELECTRICITY AUTHORITY 
South Wales Division 
PPLICATIONS are invited for the 
following superannuable N.J.B. appoint- 
ments : 
JUNIOR ENGINEERS 
Vacancy No. 117/54 

Salary of £475/£520 per annum with scope 
for advancement to higher operational / 
maintenance posts. H.N.C. or equivalent 
and previous manufacturing works training 
essential. 

GENERATION (CONSTRUCTION) DEPT. 
GENERAL ASSISTANT ENGINEERS, 
Vacancy No. 118/54 
Applicants should have a knowledge of 
Mechanical or Electrical practice in Power 
Stations. H.N.C. or equivalent qualifications 

desirable. 

Salary AX/CX6, £600/£765. 

SENIOR DRAUGHTSMAN (ELECTRICAL) 

Vacancy No. 119/54 
Salary, Schedule D, Grade 5, £640/£740. 
ENGINEERING DRAUGHTSMAN 
(ELECTRICAL) 

Salary, Schedule D, Grade 6, £510/£630. 

Candidates should be suitably qualified 
and have had experience in the preparation 
of layouts and diagrams for the installation 
of power station auxiliaries, E.H.T. and L.T. 
switchgear, transformers and cables. Knowl- 
edge of protective gear systems advan- 
tageous. 

Application forms obtainable from Secre- 
tary, South Wales Division, British Electri- 
city Authority, Twyn-y-Fedwen Rd, Gabalfa, 
Cardiff, to be returned by 31 Dec., 1954. 

(P 217) 


SOUTH EASTERN ELECTRICITY BOARD 
THIRD ASSISTANT DISTRICT ENGINEER 
Lewes District 

ALARY, £595/£640 per annum under 

N.J.B. Class D, Grade 9. Superannu- 
able. Applicants should be suitably quali- 
fied and have had training and experience 
in the construction, operation and mainten- 
ance of underground and overhead distri- 
bution systems preferably up to 33 kV. Ex- 
perience of DC/AC changeover an advan- 
tage. 

Applications, naming 2 referees, to G. R. 
Lincoln, a.1.£.£., SEEBoard, 80/81, High 
St, Lewes, Sussex, by 29 Dec., 1954. 

SHOWROOM SUPERVISOR (MALE) 
Central Sussex District 

Salary £605 by £20—£665 per annum 
under N.J.C. Grade 4. Superannuable. 
Applicants should possess a sound knowl- 
edge of electrical appliances and tariffs and 
be experienced in all branches of showroom 
work. 

Applications, naming 2 referees, to Arthur 
Barnes, M.I.E.E., Central Sussex District 
Manager, SEEBoard, Electra Hse, Church 
Rd, Haywards Heath, by 29 Dec., 1954. 

ASSISTANT DISTRICT ENGINEER 
Ashford District 

Salary £515 by £15—£560 per annum 
under N.J.B. Class D, Grade 11. Super- 
annuable. Applicants should have technical 
training and practical experience in the 
construction, operation and maintenance of 
underground and overhead distribution 
systems. The position will entail standby 
duties. 

Applications, naming 2 referees, to 
D. B. R. Roberts, a.1.£.£., Ashford Manager, 
SEEBoard, Victoria Rd, Ashford, Kent, by 


29 Dec., 1954. 
A. L. BURNELL, 
Secretary. 
(P 220) 


BRITISH ELECTRICITY AUTHORITY 
London Division 

PPLICATIONS are invited for the 

following superannuable posts. Condi- 
tions of service in accordance with N.J.B. 
Agreement, Schedule A or C. Salary in- 
cludes London Allowance. Qualifications 
entitling to Graduate Membership of the 
I.E.E. or I.Mech.E. for posts (a) and Cor- 
porate Membership for posts (5) an ad- 
vantage. 

(b) SHIFT CHARGE ENGINEER 
BANKSIDE GENERATING STATION 
Vacancy No. 54/1034 

Practical experience in operation of Power 
Station essential with experience of high 
pressure plant an advantage. Character and 
ability to deal with Staff problems essential. 
Salary—Class H, Grade 7=£882 per annum. 

(a) ASSISTANT ENGINEER (SHIFT) 
BARKING “A” AND “B” GENERATION 
STATION 
Vacancy No. 54/1035 

Experience in operation of E.H.T. switch- 
gear, Station auxiliaries and control of large 
Turbo-Alternators an advantage. Duties of 
successful applicant will be those of Second 
Assistant to Station Shift Control Engineer 
in charge of Control Room. Salary—Class 
L, Grade 14=£708. 15s. per annum. 

(a) JUNIOR ENGINEER 
HACKNEY GENERATING STATION 
Vacancy No. 54/1036 

General duties within station. Salary— 
Class H, Grade 16=£500 per annum. 

(a) ASSISTANT ENGINEERS (CONTROL) 
HACKNEY GENERATING STATION 
Vacancy No. 54/1037 

Applicants will be expected to undertake 
Control Room duties in the “A” Station 
Control, with responsibility for synchronis- 
ing, load control, and the necessary switch- 
ing operations. Salary—Class H, Grade 12 
=£666. 15s. per annum. 

(a) STATION SHIFT CONTROL ENGINEER 

WIMBLEDON GENERATING STATION 

Vacancy No. 54/1038 

Applicants should have a sound technical 
education and experience in the operation of 
Turbo-Generators and Control Room duties. 
Salary—Class E, Grade 10=£624. 15s. per 
annum. 

(b) SECOND ASSISTANT ENGINEER 
(EFFICIENCY AND TESTING) 
CHIEF GENERATION ENGINEER'S (0) 
DEPARTMENT 
continued in next column 


Electrical Times, 16 December, 1954 


continued from previous column 


Vacancy No. 54/1039 


Candidates should have a sound technical 
education and considerable experience in 
testing and investigational work on boilers, 
turbines and dust collecting plant. Success- 
ful candidate required for investigational 
work in London Division. Salary—Class 
AX/EX, Grade 2=£997. 10s./£1,245 per 
annum. 

Applications, quoting vacancy number, 
may be made on form obtainable from Divi- 
sional Secretary, British Electricity Authority, 
London Division, P.O. Box 136, Generation 
House, Great Portland St, W.1, and be 
received within 14 days of this advertisement. 

(P 221) 





BRITISH ELECTRICITY AUTHORITY 
South Western Division 


ENERAL ASSISTANT ENGINEERS 
required in the Technical Department, 
Bristol and Plymouth. 

Superannuation Scheme. Salary, N.J.B. 
Class AX/CX, Grade 6, £600/£765. 

Applicants should possess qualifications 
leading to A.M.1.E.E., and have served with 
one of the leading electrical manufacturers. 
They should have an interest in protective 
gear design and generator and switchgear 
testing. 

Applications on Form A.E.6/ACT, ob- 
tainable from Divisional Secretary, 26 Oak- 
field Rd, Bristol, 8, should be completed and 
returned by 1 Jan, 1955, 

Previous applicants need not re-apply. 

(P 208) 





THE NORTH EASTERN ELECTRICITY BOARD 


PPLICATIONS are invited for the 

appointment of THIRD ASSISTANT 
ENGINEER, Chief Engineer’s Department, 
Operation and Maintenance Section, Com- 
munications Sub-Section, with location in 
Middlesbrough area. 

Applicants should have qualifications 
entitling to Graduate Membership of I.E.E. 
and have a sound training and practical ex- 
perience of magneto and automatic telephone 
systems, telephone repeaters, supervisory 
equipment and V.H.F. radio installations. 

Salary—Schedule “C,” Grade 4, £750/ 
£950. N.J.B. Conditions of Service. 

Applications stating age, qualifications, ex- 
perience and positions held, should be for- 
warded to the Secretary, Carliol Hse, New- 
castle-upon-Tyne, 1, within ten days of the 
appearance of this advertisement. (P 213) 





ASSISTANT ELECTRICAL ENGINEER, 
aged 24 to 30 years, required for main- 


tenance and installation work. Applicants 
must have a University degree in Electrical 
Engineering and have served an Apprentice- 
ship with one of the leading Electrical Manu- 
facturing Companies. A knowledge of elec- 
tronics and instrumentation would be an 
advantage, but is not essential. Applica- 
tions should be addressed to the Personnel 
Officer (Staff), Pilkington Bros. Ltd., St. 
Helens, Lancashire. (P 204) 


WELL-KNOWN Company manufactur- 

ing electrical rotating machinery, 
1—100 h.p., has a vacancy for a SENIOR 
SALES ENGINEER based on their London 
office. The successful applicant must be 
trained electrical engineer with Ordinary 
National Certificate as a minimum qualifi- 
cation and with previous experience in the 
London or South Eastern counties area. The 
post carries a responsibility for the organi- 
sation and control of three sales engineers. 
A generous salary is offered together with 
non-contributory pension scheme.—Box No. 
4077, Electrical Times. (P 137) 
A WELL-KNOWN electrical Company 

has a vacancy for a SENIOR FUSE- 
GEAR SALES ENGINEER. Applicants 
must be trained engineers with Ordinary 
National Certificate as a minimum qualifica- 
tion and have extensive commercial experi- 
ence in this field. A generous salary is 
offered together with non-contributory 
pension scheme.—Box No, 4075, Electrical 
Times. (P 136) 
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RITISH ELECTRICITY AUTHORITY 

are expanding their Generation Opera- 
tion Branch and require the following staff 
for the undermentioned sections: 

A. TECHNICAL STATISTICS SEC- 
TION. The work of the section involves 
the preparation of reports on the various 
aspects of the operation of power stations, 
the detailed investigation of statistical data, 
the design and organisation of records (with 
the co-operation of an existing Hollerith 
section) and the preparation of regular re- 
turns and reviews of power station opera- 
tion. 

(i) 2ND ASSISTANT ENGINEER 

Salary N.J.B. Grade 2, £971/£1,325 p.a. 
inclusive. 

To be responsible for the general super- 
vision of a sub-section dealing with plant 
particulars, thermal efficiency and other 
technical statistics, generating plant avail- 
ability and staffing arrangements at power 
stations. Candidates should have wide ex- 
perience in the preparation of reports on 
technical subiects and in the supervision of 
a Statistical section. Experience of generat- 
ing station operation would be an advantage. 

(ii) IRD ASSISTANT ENGINEER 

Salary N.J.B. Grade 3, £908/£1,125 p.a. 
inclusive. < 

To be responsible for matters concerning 
the availability of generating plant and re- 
lated matters. The work involves the keep- 
ing of records, the compilation of regular 
summaries, reports and reviews and the pre- 
paration of reports as required. 

B. OPERATIONAL RESEARCH SEC- 
TION. The work of this section involves 
application of Operational Research tech- 
nigues to the engineering work of the 
Authority with particular reference to the 
examination and analysis of the performance 
of plant and the study of methods of im- 
proving the economy and efficiency of 
operation. 

(iii) PRINCIPAL ASSISTANT ENGINEER 

Salary, provisionally NJ.M. Scale 4, 
£1,650/£1,800 p.a. inclusive. 

To take charge of the 
Research Section 

(iv) SENIOR ASSISTANT (MATHEMATICAL 

STATISTICIAN) 

Salary N.J.C. Grade 6, £767/£845 p.a. in- 
clusive. 

Applicants for post (iii) should preferably 
be fully qualified engineers. Previous ex- 
perience on Operational Research is desir- 
able. A detailed knowledge of mathematics 
and statistical techniques would also be an 
advantage. For post (iv) a mathematical 
degree is necessary. 

Applications in writing, stating age, quali- 
fications, experience and present position and 
salary to D. Moffat, Director of Establish- 
ments, Winsley Street, London, W.1, by 22 
Dec., 1954. Quote Ref.: ET/546. 

(P 179) 


Operational 


| RUSH ELECTRICAL ENGINEERING 
CO., LTD., Loughborough, Leics, has 
a vacancy for a RESEARCH ENGINEER 
to assist with projects connected with high 
voltage technology and the development of 
power transformers. A good Degree in 
Electrical Engineering or Physics is neces- 
sary with experience of transformer design, 
manufacture, associated techniques. Con- 
sideration will be given to candidates with 
suitable educational qualifications and ex- 
perience of research in kindred fields who 
wish to develop further knowledge and ex- 
perience in this important work. Existing 
facilities provide opportunities for original 
research. Please write with full details to 
the Chief Personnel Officer. (P 197) 


CONTRACTS ENGINEER required by 

Company in South Wales manufactur- 
ing electrical rotating machinery, 1—100 h.p. 
Applicants for preference should have 
served a recognised apprenticeship and 
possess O.N.C. as a minimum qualification. 
At least three years’ experience in a com- 
mercial department is required. A generous 
salary is offered together with non-contri- 
butory pension scheme.—Box No. 4073, 
Electrical Times. (P 135) 


CLERK, aged 20-24 required by Electrical 
Contractors (Westminster) for Pricing 
Department. Electrical trade an advantage. 
Write, age, experience and salary required. 
—Box No. 4091, Electrical Times. (P 190) 





| ESIGN ENGINEER required with ex- 

perience in rectifiers, motor drives and 
magnetic controls. Good salary and pension. 
Apply with details of training, experience, 
etc., to Nevelin Electric Company Ltd., 
Purley Way, Croydon, Surrey. (P 235) 





[ESIGN ENGINEER required for the 
development of outdoor type high volt- 
age isolating switches and fuse gear for 
11 kV and above. Applicants must have 
had good Drawing Office training and ex- 
perience in the design of similar equipment. 
Write, giving full particulars of experience, 
age and salary required to—Box No. 4101, 
Electrical Times. (P 210) 





| )RAUGHTSMAN required with experi- 
ence of metal-clad medium voltage 
switchgear. Unfurnished house available. 
A.E.S.D. rate minimum. Reply stating age 
and experience to Ottermill Switchgear Ltd., 
Ottery St. Mary, Devon. (P 234) 


[RAUGHTSMEN required for Automatic 
Electric Control Gear; 5-day week, ex- 
cellent working conditions; Canteen facili- 
ties ; convenient transport; Incentive Bonus ; 
Superannuation Scheme; salary according to 
qualifications, ability and experience. Apply 
Assistant Secretary, Watford Electric and 
Mfg. Co., Ltd., Watford, Herts. (P 29) 








FLECTRICAL MAINTENANCE ENGI- 
NEER required for service with the 
Sudan Light and Power Co., Ltd., in Khar- 
toum, Sudan. Basic salary on appointment 
within the range £E.900/£E.1,380 per 
annum, according to age, qualifications and 
experience (£E.1=£1. Os. 6d.). 

Candidates should have had considerable 
experience on the maintenance of 6°6 kV 
and 11 kV switchgear and associated equip- 
ment for the. remote control of generating 
sets including relay equipment and voltage 
regulators of the Brown Boveri type. 
knowledge of motor rewinding would be an 
added qualification. Preference will be given 
to persons having a National Certificate in 
Electrical Engineering, and a good general 
education is essential. 

Duties will include responsibility for the 
maintenance of all electrical equipment, both 
main and auxiliary, in the Power Station 
which has an installed capacity of approxi- 
mately 12,500 kW of plant in the form of 
fourteen diesel engine generators supplying 
through a 6-6 kV truck-type switchboard. 
Work is in hand on an extension to the 
Power Station to house two 5 MW steam 
turbine sets and an 11 kV metalclad switch- 
board. The candidate chosen will be re- 
quired to undertake the training of Sudanese 
Staff as part of his duties. 

Appointment will be on contract by 
arrangement up to five years, including a 
period of 12 months’ probation, with a 
bonus payable on completion of the con- 
tractual period. Free living accommodation 
with basic furniture or an allowance in lieu 
thereof will be provided. After satisfactory 
completion of the probationary period liberal 
leave on full salary with free passages. In 
addition to basic salary a cost of living 
allowance will be payable, and a kit allow- 
ance of £E.50 on appointment. 

Applications stating age, education, quali- 
fications, experience (with particulars of 
posts held), present appointment and salary 
with names of two referees should be sub- 
mitted to the Secretary, The Power and 
Traction Finance Co., Ltd., Queen’s Hse, 
Kingsway, London, W.C.2. (P 203) 


F/LECTRICAL DRAUGHTSMAN _esre- 
~ quired for the Electrical Division of the 
Engineering Department of Medium/Heavy 
Engineering Industry. Should have experi- 
ence in preparation of drawings for electri- 
cal installation work and circuit diagrams. 
Applications to Personnel Manager, Rush- 
ton-Bucyrus Ltd., Excavator Works, Lincoln. 

(P 189) 
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FiLECTRICAL INSTALLATION SUPER.- 
~ VISOR required for a one year con- 
tract by a large industrial organisation in 
Jamaica, B.W.I. 

Applicants should have had at least five 
years’ experience of industrial electrical in- 
stallation work in a supervisory capacity. 
Possession of Ordinary National Certificate 
in Electrical Engineering desirable but not 
essential. Single man preferred, but con- 
sideration will be given to married men with 
good experience, age between 28 and 40. 

Remuneration on a generous scale accord- 
ing to experience and qualifications. Passages 
paid from England to Jamaica and back. 

Send applications giving full details to 
Reynolds Jamaica Mines Ltd., Lydford P.O., 
Jamaica, B.W.I. (P 162) 


*LECTRIC LAMP DEVELOPMENT 
~ ENGINEER. Crompton Parkinson Ltd. 
have a vacancy in their Lamp Development 
and Research Laboratories at Guiseley for 
Experienced Lamp or Radio Valve Tech- 
nician, capable of carrying out specific in- 
vestigations and development work on elec- 
tric discharge lamps, etc. The position 
vacant, offers good salary rates, and good 
prospects of promotion. Preference given 
to graduate Physicist or Electrical Engi- 
neer. Superannuation Scheme. Write in 
confidence with full details to Reference 
LLD, Crompton Parkinson Ltd., Guiseley, 
Nr. Leeds. (P 188) 








«+ NGINEER, aged 25/35, with electrical or 
~ physicist degree required by Cable 
Company in London Area for development 
work on testing equipment for telecommuni- 
cation cables. Permanent and pensionable 
position at salary commensurate with ex- 
perience and qualifications. Apply giving 
full particulars to—Box No. 4059, Electrical 
Times. (P 64) 





ESTABLISHED firm of electrical contrac- 
tors in the Manchester area require the 
services of an ESTIMATING ENGINEER 
for industrial and commercial electrical in- 
stallation contracts. Only those candidates 
who have had some practical and drawing 
board experience and who are in a position 
to prepare competitive estimates and schemes 
need apply. Reply in confidence, giving 
some indication of salary, age and previous 
experience.—Box No. 4045, Electrical Times. 
(P 35) 


F.LECTRICAL DESIGNER required. Must 
~. have practical experience in the design 


of A.C. and D.C. motors, 1-200 B.H.P. 
Reply in confidence, stating age, experience, 
and salary expected. Hugh J. Scott and 
Co. (Belfast) Ltd., Volt Works, Ravenhill 
Rd, Belfast. (P 229) 


«LECTRICAL ENGINEER required by 
~ Electrical Contracting Company for ser- 
vice in British West Africa. Must have 
experience on preparation of specifications 
and estimates and supervision of contract 
work. Remuneration, including allowances, 
will depend on age and experience, but will 
Start at not less than £1,000 per annum. 
Free furnished quarters, free passages and 
medical attention. Pension fund. Apply 
giving experience, qualifications and age to 
—Box No. 4097, Electrical Times. (P 205) 


F/LECTRICAL WHOLESALER, experi- 
~ enced COUNTER HAND required, 
also ASSISTANT. Apply Newey and Eyre 
Ltd., 243 Horn Lane, Acton, W.3. (P 107) 


;-XPERIMENTAL OFFICER required by 
~The Research Laboratories of British Insu- 
lated Callender’s Cables Limited at Shepherds 
Bush for the design and construction of ex- 
perimental apparatus. Applicant should have 
good knowledge and experience of light 
mechanical and electrical apparatus with 
some knowledge of electronics. 5 day week. 
Pension Fund. Apply in writing, stating 
age, qualifications, experience, salary re- 
quired and quoting reference L/65/54 to 
Staff Officer, British Insulated Callender’s 
Cables Limited, 21 Bloomsbury St, London, 
WC.1. (P 237) 
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Insulation 
neineers hequired 


Must have knowledge of all modern organic and inorganic insulating materials used in 
the electrical engineering industry. Previous experience in the application of such 


material to small rotating machines is essential. 
rotors and stators is desirable. 
into contact with all phases of aircraft electrical engineering. 


Practical experience in the winding of 
This interesting work brings the successful applicant 


Write as fully as possible, stating your age and experience to the Personnel Dept., 
Rotax Limited, Chandos Road, Willesden Junction, London, N.W.10. 


(P 46p) 





7.HP. MOTOR DEVELOPMENT. 

ENGLISH ELECTRIC, Bradford, wish 
to appoint an ENGINEER to take charge 
of the mechanical development of electric 
motors and associated equipment for econ- 
omic production. This is a new and inter- 
esting appointment for a fully qualified and 
experienced engineer. Please apply, giving 
full details of experience and ye Fr, 
etc., to Ref. 1161B, Dept. C.P.S., 336/7 
Strand, W.C.2. 


YULL-TIME REPRESE NTATIVE 

quired by~ well-established se 
turers of high grade switches to cover the 
Northern Counties of England. Pleasant 
personality and contacts with leading elec- 
trical manufacturers and Area Boards. 
Knowledge of switching applications particu- 
larly packet, rotary and toggle switches an 
advantage. Reply giving full details includ- 
ing experience, remuneration expected and 
whether a car owner to—Box sper reat 
Electrical Times. P 191) 


NTELLIGENT YOUTH required for 
London Depot. Duties include driving 

10 cwt Van, light deliveries, keeping records, 
generally assisting London Manager. Wages 
£7 plus Commission. Good prospects for 
right person Apply either by letter or 
person, mornings “ to EGA Electric Ltd., 
127 Pancras Rd, W.1. (P 195) 


ARGE D.C. MACHINE DESIGN. 
~ ENGLISH ELECTRIC, Bradford, has 
a vacancy for a SENIOR ENGINEER with 
experience in D.C. machine design of 
1,000 kW range. * These motors and gener- 
ators have interesting and special applica- 
tion in a wide industrial field. This is a 
senior appointment carrying an attractive 
salary. Please apply in strict confidence, to 
Ref. 758H, Dept. C.P.S., 336/7 Strand, 
W.C.2. (P 165) 





L.E.S. me whee 
25-35 


| IGHTING ENGINEER. 
~ required for London Office, age 
c/o Charles Barker 


8210, 


years. Box No. 
Budge 


and Sons Ltd., 31 London, 
E.C.4. 


(P 211) 


Row, 


| NDUSTRIAL MATHEMATICIAN, 

English Electric, Bradford, wish to ap- 
point a Mechanical Engineer /Mathemati- 
cian for interesting work in the Industrial 
Motor Development Department. His main 
duties will be to take over and organise 
routine stress calculations as applied to all 
types of industrial motors and larger 
machines, and to analyse vibrations and 
similar problems. 

The applicant should be a competent 
mathematician and should preferably have 
an engineering degree and a certain amount 
of practical engineering experience. This is 
an interesting appointment with a good 
salary for right engineer. Please apply in 
strict confidence to Ref. 1369, Dept. C.P.S.. 
336/7 Strand, W.C.2, stating full personal 
Gu ualifications and experience. (P 198) 


EPRESENTATIVE 
South West Area by 
Manufacturers of Open Type Switch and 
Fusegear, Plugs and Sockets, Lighting Fit- 
tings and Accessories. A good connection 
essential with Electricity Boards, Electrical 
Wholesalers, Engineering Establishments and 
Industrial undertakings. Car essential. 
Applicants with two other non-competitive 
agencies would also be considered. Apply 
in writing only giving full particulars of 
experience, age and salary required to Secre- 
tary, William McGeoch and Co., Ltd., 
Manufacturing Electrical Engineers, 46 
Coventry Rd, Birmingham 10. (P 207) 


JREPRESENTATIVES with established 

connections amongst Electrical Retailers 
required. Commission Basis.—Box No. 4105, 
Electrical Times. (P 231) 


FREPRE SENTATIVE required by progres- 
sive Mfg. Co. of Elec. Engineers, E 
London, to handle domestic lines. Connec- 
tions with wholesalers an advantage but not 
essential. Remuneration will consist of basic 
salary plus commission based on results 
obtained. Applicants should be prepared 
to travel U.K. Write giving full details of 
age, experience and present earnings, to- 
Box No. 4103, Electrical Times. (P 230) 


required for the 
old-established 


JQREPRESENTATIVE required for London 
and South Coast Area, based at our 
London Office, with good contacts amongst 
Manufacturing Electrical Engineers, Elec- 
tricity Boards, Wholesalers and Engineering 
Establishments. Preference will be given to 
applicants having experience of Ministry and 
Government Departments requirements. Pro- 
gressive post (superannuated) available for 
keen and energetic man not older than 45, 
car an advantage. Salary, Bonus and Ex- 
penses paid. Apply in writing only, giving 
full particulars of experience, age and salary 
required to the Secretary, William McGeoch 
and Co., Ltd., Manufacturing Electrical 
Engineers, 46 Coventry Rd, Birmingham 10. 

@ 90) 


~WITCHGEAR DRAUGHTSMEN re- 
quired, with knowledge of H.V. Out- 
door Switchgear and/or 11 kV Oil-Immersed 
Metal-clad gear. Interview expenses paid. 
Help given to obtain accommodation if 
necessary. Apply in writing, giving details 
of qualifications, experience and salary, to 
Switchgear and Equipment Ltd., Banbury, 
Oxon. (P 129) 
~ALES ENGINEER required for London 
and Southern Counties by progressive 
company manufacturing Switchgear and 
Distribution equipment. Applicants should 
preferably have had experience in the 
manufacture, installation and operation of 
distribution equipment for MV and HV 
systems. Write, giving full particulars of 
experience, age and salary required to—Box 
No. 4099, Electrical Times. (P 209) 
GENIOR or JUNIOR DRAUGHTSMAN 
“required for work on electrical power 
resistors and large electrical heaters for in- 
dustrial applications. Previous experience on 
oe class of work is desirable but not essen- 
tla 
Apply giving full details including age, 
technical qualifications, whether married or 
single, and salary required to the Expanded 
Metal Co., Ltd., Electrical Department, 
Stranton Works, West Hartlepool. (P 181) 
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AUSTRALIA CALLS 
TELECOM MUNICATION 


ENGINEERS 

Rapidly developing, Australia urgently 
needs professionally qualified Engineers to 
assist in the expansion and maintenance 
of its national telephone, telegraph, radio 
and television services. 

SALARY: From £890(A) to £1,262(A) 
per annum, depending on qualifications 
and experience. 

CONDITIONS OF APPOINTMENT : 
Permanent appointment to the Post- 
master-General’s Department. Free pas- 
sages for appointee and dependents. 
Initial accommodation provided. In 
approved circumstances, special settling- 
in allowances. Full salary from date of 
embarkation. Superannuation, generous 
annual and sick leave conditions. Good 
opportunity for advancement. 

FOR FURTHER DETAILS: Engin- 
eers qualified or about to qualify 
electrical, mechanical and other sections 
enquire or forward the following coupon 
to the Australian Post Office Representa- 
tive, Australia House, Strand, London, 
W.C.2. 

Dear Sir, 

Please send full details of the 
opportunity for Telecommunication 
_— in the Australian Post 

ice. 





GRADUATE CHEMIST 


required for work on Power Cables. 
Experience in the field of Plastics would 
be a distinct advantage. Salary fully 
commensurate with qualifications and 
experience. Applications giving full 
particulars of qualifications and experi- 
ence to: 
Employment Manager, 
Messrs Johnson and Phillips Ltd., 
Victoria Works, Charlton, S.E.7. 
(P 183p) 








HE ENGLISH ELECTRIC CO., LTD., 
Stafford, has interesting vacancies for 


ENGINEERS to assist with contracts for 
comprehensive hydro - electric schemes. 
Applications are invited from those having 
experience of this type of work and also 
from young engineering graduates or H.N.C. 
holders who have a background of practical 
engineering experience, preferably with a 
commercial bias. Please apply to Dept. 
a 336/7 Strand, W.C.2, quoting ref. 
6D. 


(P 108) 














(P 236p) 


RANSFORMER TEST ENGINEER re- 
quired having experience in routine 
testing of Distribution, Medium and Large 
Power Transformers. Preference will be 
given to applicants holding H.N.C. Electri- 
cal Engineering. This is a permanent posi- 
tion with good prospects. Apply stating age, 
experience and salary required to Denis 
Ferranti Co., Ltd., Royton, Oldham, Lancs. 
(P 128) 





CHIEF BUYER 


Applications are invited by an East 
Midlands electrical engineering company 
for the post of Chief Buyer. Applicants 
must be capable of following budgetary 
arrangements and stock control systems 
and preferably have held a similar post 
in the electrical engineering industry. 
Contributory Pension Scheme. Please 
write stating age, experience and present 
salary to: 

Box 2J, M3363, 
A.K. Adyg., 212a Shaftesbury Ave, 


London, W.C.2. 
(P 121p) 








AIRCRAFT ELECTRICAL 
INSTALLATIONS 


The Bristol Aeroplane Co., Ltd., at 
Filton requires to recruit the following 
staff into the Electrical Section of their 
Aircraft Design Office. 


(a) AIRCRAFT ELECTRICAL DE- 
SIGN ENGINEERS, who have a 
degree in Electrical Engineering or 
equivalent qualifications, and ex- 
perience in the design of aircraft 
electrical components and _instal- 
lations. 


ELECTRICAL LAYOUT AND 
CIRCUIT DRAUGHTSMEN, 
who have the H.N.C. or O.N.C. 
in Electrical Engineering, or the 
equivalent City and Guild’s quali- 
fications, or who have served an 
apprenticeship in electrical engi- 
neering. 

Selected draughtsmen without 
experience of aircraft electrical 
design work will be considered for 
training. 


Applications giving details of experi- 
ence, qualifications and salary required, 
quoting D.O.29, should be addressed to 
the Personnel Manager, The Bristol 
Aeroplane Co., Ltd., Aircraft Division, 
Filton Hse, Bristol. 

(P 182p) 











YWELL-KNOWN Electrical Manufactur- 

ing Company has a vacancy for a 
SALES ENGINEER for electrical rotating 
machinery in Sheffield. Successful applicant 
must be a trained Electrical Engineer with 
O.N.C. as a minimum qualification and 
with previous sales experience in the area 
covered. He will work from the Company’s 
existing Branch Office. Remuneration by 
salary and expenses. Non-contributory pen- 
sion scheme. Apply—Box No. — Res 
trical Times. P 111) 





ELECTRICAL DESIGNERS 


Are you experienced in the design of generating and 


electrical distribution systems ? 


We require men with Higher National Certificate, or equivalent, for interesting 
work in the designs section of our laboratories which specialise in aircraft electrical 


generating systems and equipment. 
distribution an advantage but not essential. 


Additional experience in aircraft wiring and 
This interesting work brings the 


successful applicants into contact with all phases of aircraft electrical engineering. 


Write as fully as possible, stating your age and experience to Group D, 
Personnel Dept., Rotax Ltd., Chandos Road, Willesden Junction, London, N.W.10. 


(P 45p) 
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ELECTRICAL 
DESIGNER/DRAUGHTSMEN 
with National Certificate (Electrical) 
standard of education and experience in 
the design of lighting and power layouts 
in large industrial plants, are required 
in London Office of major consulting and 
contracting engineers to the oil and 

chemical industries. 

Posts are permanent and carry pro- 
gressive salaries with sickness, pension 
and life insurance benefits. Applications 
in writing should be addressed to: 


Personnel Manager, 
Kellogg International Corporation, 


7-8 Chandos St, London, “5 1. 7 
“icp 











"TRANSEORMER DRAUGHTSMAN tre- 
quired by progressive Company in 
London Area. Attractive salary plus bonus 
and excellent prospects offered to man of 
experience and initiative. Apply in confi- 
dence to—Box No. 4079, Electrical on 





APPOINTMENTS WANTED 











E LECTRICAL ENGINEER with Consult- 
+ ing Engineering experience seeks 
appointments, inspections, reports and 
recommendations, site supervision, etc. Fees 
reasonable. Telephone REL 2739 or—Box 
No. 4805, Electrical Times. (P 171) 





WANTED 








WANTED 
Workshop Machinery 
USED OR NEW 

VARIOUS TYPES AND CAPACITIES 
Centre, Copying, Automatic 
Lathes: Radial Column, Bench Drilling 
Machines; Universal, Bench, Pedestal, 
Surface, Cutting off ‘Grinders ; Shaping 
Machines: Horizontal, Universal and 
Slot Milling Machines; Broaching 
Machines; Horizontal and Vertical Bor- 
ing Machines; Notching Machines; 
Presses, Power Presses; Electric and Gas 
Welding Sets; Profile Cutting Machines ; 
Power and Manually operated Guillotine, 
Paper Shears, Shearing and Punching 
Machines ; Power and Manually operated 
Bending Machines ; Cupolas, Moulding 
Machines, Sand-Mixing, Sand Blasting 
Machines, Magnetic Separator, Muffle 
and Tempering Furnace and other Foun- 
dry Equipment; Manually and Power 
Operated Circle Cutting Machines; Elec- 
tric Air Compressors, Spray Painting 
Equipment; Pneumatic and_ Electric 
Hand Tools; Circular Saws; Disc, Belt, 
Sanding and Planing Machines ; Bolt 
Cutting and Threading Machines; Pipe 
Bending, Cutting and Threading Equip- 
ment; Cranes and Hoists up to 20 tons; 
Coil i and Taping Machines, 
High Voltage Testing Transformers, 
Generators and other Equipment, etc. 

You are requested to offer whatever 
available Machines, giving maximum 
available particulars and very minimum 
prices to—Box No. 4087, Electrical 
Times. (P 172p) 


Capstan, 











\ JANTED, for prompt cash, ferrous and 

non-ferrous SCRAP; also plant for dis- 
mantling. Buyers of secondhand machinery 
and or for re-use—W. and H. Cooper 


Ltd. 176 Brady St, Bethnal Green, E.1. (P 1) 
W any size ROTARY CONVERTERS, 

any ra —Universal, 221 City Rd, 
London, E.C. (P 3) 


WORK WANTED 














As and D.C. MOTOR REWINDS and 
REPAIRS. Prompt _ service fully 
guaranteed. Edgware 5566 (4 lines).—Service 
Electric Co., Ltd., Stanmore, Middx. (P 4) 


ARMATURE REWINDING service to 

the trade. Vacuums, Drills, Grinders, 
Hood Dryers, Dental Motors. Vacuum 
cleaner and drill armatures replaced from 
stock 24-hour service. Every job guaranteed. 
All vacuum cleaner parts, hoses, etc., in stock 
for any make. Apex washer agitator shafts 
stocked.—Regam Electric Cleaner Service 
95 Park Lane, Leeds 1. (P 5) 
FISHER FOUNDRIES LTD., Greet, 

Birmingham 11, for Machine Moulded 
Precision Castings in gun metal and soft 
grey iron. Tel.: Victoria 0197. (P 6) 





BUSINESS OPPORTUNITIES 











"TIME DELAY CONTROL ELECTRICAL 
APPARATUS: Simply controlled de- 
vice ensures automatic “switch-off” of 
machine when non-functioning; possesses 
economic advantages re electrical consump- 
tion as also wear and tear of plant. Com- 
mercialisation invited. Covered by Patent. 
Apply Sec., Institute of Patentees Inc., 
Abbey House, Victoria St, London, S.W.1. 
(P 186) 





FOR SALE 











A<: and D.C. MOTORS, all sizes, large 
stocks. Fully guaranteed. —Milo Engin- 
eering Works Ltd., Milo Rd, East Dulwich, 
S.E.22 (Forest Hiil 2278-9). (P 7) 
HIGH VACUUM IMPREGNATION 
UNIT or single or batch coil impreg- 
nation service to R.I.C. specification 214 or 
individual requirements.—Blickvac, Hamil- 
ton Rd Works, Hamilton Rd, S.E.27. Tel. 
Gypsy Hill 4394. (P 14) 
.A. ELECTRICAL CO. for A.C.-D.C. 
MOTORS, switchgear, exhaust fans, 
hoists, reduction gears, new or reconditioned 
units.—Chi. 5105, 67 Rothschild Rd, W.4. 
(P 8) 
. and D.C. MOTORS, GENERA- 
TORS from stock.—Service Electric 
Co., Ltd., Honeypot Lane, Stanmore, 
Middx. Edgware 5566-9. (P 9) 
| IESEL GENERATING SETS, 5 KVA 
to 25 KVA, 230 V, S.Ph.—Lister, 
Turner, Ruston, etc.—direct-coupled on 
common bed frames with SW/BDS and 
A.V.C. Complete tanks and accessories. 
Less than 100 hours since mz ajor overhaul. 
Over 30 available, located various cities in 
U.K. Details to—Box No. 4089, Electrical 
Times. (P 184) 
pen T worry about your electricity bills. 
Fit is. slot electric meters for hotels, 
bed-sitters, etc. Prices from 50s.—Selectrics, 
Department E.T., Castle Circus Hse, Tor- 
quay. Tel. 7218. Trade inquiries invited. 
Trade discount. (P 15) 
FiLECTRIC MOTORS, D.C. and AC., 
Motor Generator Sets, Alternators and 
Dynamos. Reconditioned and guaranteed, 
very large stocks held. 

Britannia Manufacturing Co.,  Ltd., 
Britannia Walk, N.1. CLErkenwell 5512-3- 4. 
Stores at Chobham, Surrey. (P 51) 

~€.C, HEAVY DUTY BATTERY 

~ CHARGER, suitable for electric re- 
charging, new and unused although pur- 
chased several years ago. Reasonable offer 
accepted. College Motors Ltd., Rupert St 
Garage, Bristol 1. (P 173) 
H OUSE- -“SERVICE METERS, a.c. or d.c., 
quarterly or prepayment.—Universal Elec- 
trical, 221 City Rd, London, E.C.1. (P10) 
MERCURY SWITCHES are made by 
Hall, Drysdale and Co., Ltd., of 58 
Commerce Rd, Wood Green, London, N.22. 
Tel.: BOW 7221. (P 11) 
NE—200 h.p. 400/440 V 3-Phase, 5C¢ 
Cycle SLIP-RING. MOTOR Cont. 
Rated. 485 r.p.m. Made by G.E.C. in 
Good Electrical Condition. Liquid Rotor 
Starter. Offers to: Shanks and Co., Ltd., 
Tubal Works, Barrhead (P 232) 
PORTAWAY EARTH-BONDING AND 
CONTINUITY System, incorporates the 
most economical way of using H.C. Copper 
for Earthing. Valuable advantages. Good 
delivery. Lists: Portaway, Bramhope, Leeds, 
or London Office, 39 Victoria St, S.W.1. 
Phone Abbey 6501. (P 187) 
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DIESEL ALTERNATING SETS 

. 55kW, A.B.O.E. Brush DIESEL 
ALTERNATING SET fitted with 
McLaren Engine, type M.R., latest 
model ; little used since complete re- 
conditioning by Makers, fitted for air 
starting with air bottle and Petter 
Petrol driven Compressor. 4 M.L., 
4 M.R., 2 number 679 R.B. direct 
coupled to a Brush 69 kV, A.400/ 
3/50. Alternator No. 4783 and Crush 
control panel with automatic Voltage 
control. The whole is mounted on 
a steel base plate as one unit. Price 
£1,000 or near offer. 

. MIRRLEES U.D. 8 ENGINE. Serial 
Number 74772/37 Diesel 300 h.p. at 
600 r.p.m. driving by V Belts a Bruce 
Peebles 275 kVA alternator, 400/3/50 
at 750 r.p.m. with British Electric 
Cos., 275 kVA control panel. This 
Engine was completely rebuilt in 
August 1952, likewise the Alternator. 
Price £2,500 or offer. 

For the above engines 
quantity of new spares 
offered as a separate lot 
to be agreed. 

Wharfe Plant & Haulage Co., Ltd., 
Riffa Garage, Harrogate Road, 


Pool-in-Wharfedale, Yorks. 
(P 52p) 


there is a 
which are 
at a price 











URLEY CHOKES AND BALLASTS 
Our 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated _ is 
proving itself the most popular unit. Suitable 
for most fittings, 57s. 6d. each subject.— 
F. W. Blanshard Ltd. (Dept. E.T.), Purley, 
Surrey. Uplands 4818-9, (P 13) 
IME SWITCHES from stock. Recondi- 
tioned or new. 12 months’ guarantee. 
Lists from J. W. Hughes, 3 St. Thomas St, 
London Bridge, S.E.1. (Tel. Hop 2759.) 
(P 16) 
| —j h.p. T. ey Newman loom MOTORS, 
400 / 440 V/3/50, 960 r.p.m. New, 
stock soiled. Surplus to requirements. Any 
reasonable offer accepted.—Box No. 4095, 
Electrical Times. (P 196) 





FLAMEPROOF MOTORS, M.G. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C. 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS 


ELECTROPOWER COMPANY LIMITED 
Kingsbury Works, Kingsbury Rd, London, N.W.9 
Tel.: COLindale 4621/3 
Grams: Lectropowa, Hyde, London 


(P 12) 











MISCELLANEOUS 











BOROUGH POLYTECHNIC 
MECHANICAL ENGINEERING DEPARTMENT 
A COURSE of five lectures on the Writing 

of Technical Reports will be given by 
M.L.E.E., at the Borough Poly- 
on Thursdays at 6.30 p.m. 
1955. The fee for 


Mr G. Parr, 
technic, S.E.1, 
commencing on “ Jan., 
the course is £1. 

The course will cover the preparation of 
reports, collection of data and practical ad- 
vice on the submission of papers and publi- 
cations. 

Enrolment forms can be obtained from the 
Secretary, Borough Polytechnic, Borough 


Rd, S.E.1. (P 185) 


POWER AND PROSPERITY 

‘HIS illustrated booklet of 122 pages gives 
a comprehensive account of the organi- 
sation, problems and progress of the elec- 
tricity supply industry under national owner- 
ship. Plans for expansion to meet constantly 
increasing demand are reviewed. The book- 
let is obtainable through W. H. Smith and 
Son Ltd., price 1s., or 1s. 3d. post paid, 
from British Electricity Authority, P.R./ 
E.T., Winsley St, London, W.1. P 206) 
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The illustration shows T.T. porcelain 
Cap and Pin Insulators on one of the 
first 66 kV Overhead Lines to be 
erected in the British Isles—a line from 
Maentwrog to Wrexham which is still 
in use after more than a quarter of a 
century. 








Taylor Tunnicliff & Co. Ltd. will also 
supply the Insulators for the latest 
B.E.A. 275 kV Super Grid Line from 
Iver via Weybridge to Melksham. 
(Main Contractors: Balfour Beatty & 
Co., Ltd., London.) 
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There’s no limit to the TEME 
PORCELAIN will LAST 
and the best porcelain 


is made by Taylor Tunnicliff 
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USE THE BEST PORCELAIN INSULATORS 
AND AVOID LIVE LINE TESTING -=% 
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TAYLOR TUNNICLIFF & CO. LTD. PORCELAIN 
Head Office : EASTWOOD, HANLEY, STAFFS. 
Telephone : Stoke on Trent 25272-4 


London Office : 125 High Holborn, W.C.1 
Telephone: Holborn 1951 
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128th Edition 





Price 35s. net 


LAXTON’S 


BUILDERS’ PRICE BOOK, 


To be published in June 1955 
p 








Chartered Quantity Surveyor 








STRAND, LONDON, 
Telephone : TEMple Bar 3464 (9 lines) 


1955 


Edited by P. T. WALTERS, F.R.I.C.S. 


Details of advertisement rates can be obtained from the publishers : 


KELLY’S DIRECTORIES LIMITED 
186 


W.C.2 




















Electrical Times, 16 December, 1954 








SEND NOW 
FOR THIS 
PUBLICATION 


ON THE NEW 
PLASTER-DEPTH 
A.C. SWITCHES 


Publication No. $2544 


MUTAC—FOR A LIFETIME OF TROUBLE-FREE SERVICE 





THE GENERAL ELECTRIC COMPANY LIMITED - MAGNET HOUSE + KINGSWAY - LONDON « W.C.2 
G 





BUSBAR 
CHAMBERS 


available from 
100 amps. — 2000 amps. 


cnittontis A taiphains 
2, 3 and 4 bar 
assemblies. 
together with complete 
range of Circuit Clamps. 


FEATURES : 
%& Easy extension. 


* Mechanical grip type 
Circuit Clamps. 

* Busbars can be changed 
to next larger size 
with same supports. 


Electrical Times, 16 December, 1954 


QUALITY PRODUCT 


KEEN PRICES 
QUICK DELIVERY 
Write for Leaflet No. BCI 
OTHER PRODUCTS: Busbar Trunking: Cable Trunking : 


Cable-Tap System: Rising Main System: - Fuse Units : 
Fuseboards : Switchfuses: Switchboards & Accessories. 


THE POWER CENTRE CO., LTD. 
Lloyd Street, Wednesbury, 


’Phone : Wednesbury 0507 (PBX) Staffs. "Grams: “Powcent, Wednesbury ”” 


LONDON OFFICE: Wellington House, 125/130 Strand, W.C.2. *Phone: Temple Bar 1743 

















e@ Safe and elegant 


e Light in weight 


Gz» Electric Fires 


CARRON COMPANY > 


e 5 attractive colours 


e In accordance with BSS1670 
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Introducing 


— The Curtaty ‘ 
~ RADIANT 


ELECTRIC FIRE 


VV 


Maximum Loading 
List Price 
Price including 


Purchase Tax . £2143 £4. 1.3 


All prices subject to alteration without notice 











1 kW. 2kW. 
£1.19.9 £2.19.6 





























Falkirk + STIRLINGSHIRE 


CARRON - 








Electrical Times, 16 December, 1954 


_ “It’s all works and no space!” 
. said the Works Manager 


H: didn’t look good at all. All the marks of a long spell of strain. “For 
_ months I’ve been doing the impossible”, he bawled, as we threaded our way through the 
factory. “And because I did it last time they think I can do it again. Not a square 
inch of floor space, and now I’m told to find room for a test bench...” We stopped him 
before he exploded. Gently we told him his worries were at an end. We were from 
Yale. We'd been called in by the management to plan a new scheme for materials handling. 
‘Materials handling? ... that’s what I told them six months ago! Clear at least three 
aisles and we could stack to the end bay northlight ... Well, well. 
Here, let me show you the annexe...” 
He moved like a different man. He had ideas. We had ideas. Together we plotted a 


scheme that gave him just what he wanted. And, not surprisingly, we pleased the management 


too — when they saw the turn their costs would take. 


IS LACK OF SPACE RESTRICTING YOUR ouTPUT? 





Yale’s versatile 


“WORKSAVER” 


is specially suitable 
for smaller plants 


MONG the wide range of Yale handling equipment 
the‘‘ Worksaver ” series of electric trucks is of special 
interest to factories where restricted space or low-load 
floors have previously made mechanical = 
handling impractical. Its small size, light ; FORK LIFT 
weight and extreme ruggedness give big- - iF Lifts, moves and 
truck advantages with small-truck economy SS B Pree pears 
and convenience. ||| time, space and 
Jt will lift, move and stack raw materials Ly | pv antag 4 
or finished products. It saves time, space Pe Tle|, Put to work. 
and manpower. You can ride it or walk 
it. And it will start cutting costs from the 
minute you put it to work. 
The “ Worksaver” is available in five PLATFORM 
basic types : pallet, low-lift platform, high- Compact, rugged 
lift platform, fork-lift and tractor. , << 














and moves still- 
Pe ages with top 


YOU GET ALL THESE ‘ini efficiency. 


ADVANTAGES = 
2 PALLET Built to stand up to rugged jobs. Lifts and moves 

bd ss . ' , 

WITH THE *WORKSAVER maximum load pallets with ease and accuracy. 


* Maneuvrable in small spaces and narrow MATERIALS H ANDLIN G 


ee TRACTOR 
* Light weight with great strength and power ‘a scialitveaiieleiais iz Q UIPMENT 
MADE IN ENGLAND BY 


J y rw low- oors. 
permit heavy duty work on low-load floc rable tractor *4en® 
brakes automatically in emergency. trailersor =f, 
‘ 1 2 a trailer trains | é i 
Simple fingertip controls—unskilled staff can withupto |) Y as > 
move, lift and stack with speed and safety. 700 lbs. _-4 (Nl 
os . drawbar |) & 
Low initial cost, low running cost, economical / 


%* Dead man control cuts power and applies unit topull |i _ 
pull. Yt 
; REGISTERED TRADE MARK 























maintenance, long life. 





THE YALE & TOWNE MANUFACTURING COMPANY, MATERIALS HANDLING DIVISION, DEPT. N.12, WEDNESFIELD, STAFTS. PHONE WILLENHALL 639 
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Always in the forefront, anticipating lighting requitements, Heyes 
have been making handlamps for 20 years. Illustrated is the standard 
unit fitted with Porcelain B.C. Lampholder, for use with a T.R.S. 3 
core individually screened cable (supplied if desired). The cable enters 
the handlamp through a packed gland and the screens are clamped 
inside the joint box, where an earthing terminal is provided. 


40/60 WATT 
FLAMEPROOF HANDLAMP 


FLP 3213 Groups II & Ill 





London Office : 
Il John Street, London, W,C,! 


HEYES & COMPANY LIMITED 
WATER-HEYES ELECTRICAL WORKS WIGAN 





dm HC.83 





Lacing Threads have 
to last for more than 
20 years under all 
kinds of climatic 
conditions-— (including 
great fluctuation in 
humidity ). 


FINLAYSON’S 
THREAD. 


has more than proved 
equal to the job. 


FINLAYSON’S 


\\ 
“LANCEFIELD” FLAX LACING 


Soe 


FINLAYSON, BOUSFIELD & CO., LTD., JOHNSTONE, SCOTLAND 
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All of the 
high - voltage 
switchgear with its 
associated control-board 
for the Main Transforming 
Station of the Australasian 
Petroleum Refineries Ltd at 
KWINANA was supplied by Reyrolle, 
who also provided the distribution switchgear 
Switchgear for Refineries for the Area and Satellite Sub-stations. 
The flameproof equipment, built to the 
special requirements of the Anglo- 
Iranian Oil Company Ltd for the 
local comtrol of processes 
throughout the plant, is 
also of REYROLLE 


_manufacture. 


Reyrolie 


A. REYROLLE & COMPANY LIMITED » HEBBURN* COUNTY DURHAM: ENGLAND 
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Lighting Equipment 


ENSEL ELECTRIC CO., LTD. 
218 UPPER STREET, LONDON, N.I 


Telephone: CANonbury 2251/2 Grams: Enslectric, London 
Send for illustrated leaflets and price lists. 














of HACKBRIDGE Cables 
to forge the vital links of 
Telephone, Power and Lighting 
in all parts of the world 





HACKBRIDGE “4 


In Association with 


a ble Company Limited! BRYCE ELECTRIC CONSTRUCTION CO LTD. 
KELVIN WORKS ° HACKBRIDGE . SURREY 


BRANCHES AT BIRMINGHAM, BRISTOL, CARDIFF, MANCHESTER, NEWCASTLE SHEFFIELO 





gs 


THE HARBORO RUBBER CO. LTD. MARKET HARBOROUGH Tel. 2274-5 
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Think of 
these... 


Asbestos Woven Resistance Grids 
Battery Charging Rheostats 
Lighting Dimmers 
Loading Resistors, Fixed and Variable 
Meter Testing Rheostats 
Motor Operated Rheostats 
Motor Starters, D.C. 
» Resistors wound on Asbestos, Mica, Mycalex and 
Porcelain for Radio Communications, Electronics, ete. 
Potentiometer Rheostats 
Reversing Potentiometer Rheostats 
Series Rheostats 
¢ Shunt-field Rheostats 
¢ Slider Type Kheostats, Tubular and Slate-wound 
Switches, Radial Multi-stud Pattern 
Switches, Straight Line Multi-stud 
Transformer Tap Change Switches 
¢ Toroidal Potentiometer Rheostats 
Tubular Resistors, Fixed and Tapped 
Welding Resistors and Rheostats 


* * 


Asbestos Woven Heating Nets 

Air Heaters, Electric 

Cartridge Heater Units 

Heating Elements wound on Mica, Porcelain, Asbestos 
Industrial Equipment, Electrically Heated 
Steel-jacketed Heater Units 


...and you think of 


WH} VMI, 


THE CRESSALL MANUFACTURING CO. LTD. 
TOWER STREET-: BIRMINGHAM 19 





Electrical Times, 16 December, 1954 


é al - ~~S3ec= : Sy 


FAIR 














SWITGH BLOCKS 
ZZ built of KILN DRIED timber 


STAY FLAT 


AND GORREGT SHAPE 
We invite your enquiries 


ALMA WORKS, PONDERS END 
0 i MIDDLESEX 
LTD. TELEPHONE: HOWARD 1858 


H.T. & L.T. 


switchgear 
® 


H.T. truck and cubicle type switchboards up to IIkV 
A.S.T.A. certified oil circuit breakers 150 and 250 MVA. 
Remote controlled switchboards * Ring Main tee-off units. 
L.T. Ironclad unit type and dead-front cubicle boards. 
Switch and Fuse Gear * Distribution Fuseboards. 














Hospitals, 


THE NEW SWITCHGEAR CONSTRUCTION CO. LTD. 


WELLESLEY ROAD SUTTON SURREY - TELEPHONE: VIGILANT .8234 





Associaced with Hackbridge & Hewittic Electric Co., Led. 
‘ 
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Wherever trains run, electricity plays a part . . . electric traction systems rely 
on faultless cables . . . and steam trains too depend on cables for automatic 
signalling . . . cables which have been specially developed by members of the 
Cable Makers Association. 


By close technical collaboration among its members, the C.M.A. has pioneered 
the most important developments in electric cable making. That same collabora- 
tion makes possible the exceptionally high standards for all types of C.M.A. 
cable—and safeguards every user. 


CABLES 


D British Registered Certification Trade Marks 


CABLE MAKERS ASSOCIATION, 52/54 HIGH HOLBORN, LONDON, W.C.I 
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ESTABLISHED 1868. 


ATTWATER « SONS LTD. 


PRESTON, ENGLAND. 


MICA AND MICANITE IN ALL FORMS. 
VULCANIZED FIBRE. PEERLESS LEATHEROID. 
PRESSPAHN AND FULLERBOARD In Sheets and Rolls. 
EMPIRE CLOTH AND TAPES 
COTTON AND ALSO ASBESTOS DYNAMO TAPES. 
BAKELITE RESIN, VARNISH, SHEETS, TUBES, ETC. 


For all oil-immersed Electrical Apparatus. 


AND ALL INSULATING MATERIALS FOR M 
EB ONITE ELECTRICAL ENGINEERS. . eseueyieions dacnenibed 








Repetition work in all Metals 
Precision turned and screwed 


Machining & Light Assemblies 


THE CASTLE 
ENGINEERING 


COMPANY (NOTTINGHAM) LTD 


Haslam Street, Castle Boulevard 


Nottingham . Tel: 46088 (3 lines) 
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(An artist's impression of the Brunswick Wharf Power Station at Poplar. 
Consulting Engineers : JOHN BRUCE’ & PARTNERS. 
Consulting Architects : FARMER & DARK, F/F.R.I.B.A.) 


The Ediswan battery installations at the Brunswick 
Wharf Power Station control all switch tripping and 
closing. The large battery illustrated supplies current 
for switch-closing, emergency lighting and D.C, 
motors. Four smaller batteries (see below) provide 


for the operation of air-blast 





and oil-circuit breakers, 


Stationary Batteries 


panel indication lamps and 


telecommunication equipment. 


THE EDISON SWAN ELECTRIC CO. LTD « 155 CHARING CROSS ROAD - LONDON, W.C.2 








Works : Ponders End, Middlesex Member of the A.E.!. Group of Companies 
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l 
Smith’s for 
Technical Books 


Books on theory and practice, new 
developments and applications and 
other specialized subjects can be 
quickly supplied through your 
local Smith’s shop or bookstall. 


Your copies of ELECTRICAL TIMES 


can be bound into attractive volumes; and 


all your stationery and printed matter 


supplied through our local branch. 


W.H. Smith & Son 
TECHNICAL BOOK SERVICE 


HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 
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ToTake Wire N°l2 SW.G 
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AVAILABLE 


Write for | @B¥ SIZEN°5.Bore.i4i" “> 
elmalelti ict a | ToTakeWireN°lOSWG 
Prices and 


Samples 


Highest Grade Rubber Covered 


FLEXIBLE CABLES & CORDS 


LIGHTING, POWER,-DYNAMO LIFTS, WELDING and TRAILING 

CIRCULAR and OVAL FLEX ASBESTOS and FLAME RESISTING 

ENAMEL, SILK-COTTON and GLASS INSULATED WIRES, BARE 

COPPER BRAIDS, NON-RUBBER FLEXIBLES, PLAITED COPPER 
BRAIDS & CORDS 


ESTABLISHED 1895 


THE SAXONIA ELECTRICAL WIRE Co. Ltd. 


Contractors to the Admiralty, War Office and Air Ministry 


Offices and Works: P 
GREENWICH, S.E.10 








ROAN WORKS, 








Instruction Chart 
For dealing with apparent death from 
ELECTRIC SHOCK 
based on the 


HOLGER-NIELSEN METHOD 


On card size 19}” x 12° with special high quality finish, 
eyeletted and corded. Price 2/6 plus postage. 


The ELECTRICAL TIMES [td 
Sardinia House * Sardinia Street * London W.C.2 





V.G.PORCELAIN C:E* 


GORST ROAD, PARK ROYAL, LONDON.N.W.I0 
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TEMLO 


CEILING SWITCH 
outstanding value 


for money 


This Ceiling Switch is one of the most. popular TEMCO lines, 
and sales are soaring. It is being increasingly specified by 
Architects for housing schemes and is extensively used by 
Government Departments. In spite of the 2” fixing centres 
which make it suitable for mounting on Standard Conduit 
Boxes, it is so neat that it looks just right when mounted on a 


wood block. 


Link chain insulated from switch mechanism. 


An exceptionally good switch mechanism which 
will really do its job. 


Can be operated from any angle —i.e. switch 
can be fixed to ceiling or wall. 


Suitable for A.C. or D.C. 








1 
Please write for our fully illustrated catalogue. 


T.M.C.—HARWELL (SALES) LTD 


37 UPPER BERKELEY STREET, LONDON, WI Telephone: PADdington 1867/9 
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The MORLITE 4-STAR 


Fluorescent Lighting Fittings with 
the NEW ‘SUPER-HARD’ 


ee ee 
when /m | 


_ Once more the lighting season is upon 
us and once again Morlite 4-Star Fluorescent Fittings will take 
the lead in quality, price and efficiency. Please',’phone or write 
for free fully illustrated catalogue. 


% POSITIVE STARTING (Quick stare or Switch start) 
se NOISELESS IN USE  (onoise Lever. 

% QUICK DELIVERY ... ana, of course, our 

* TWO YEARS’ GUARANTEE. 


/wworesceng MODEL S.B.5. 


(illustrated) 


Wignting 7 £2.19.6 nett 


COMPLETE with all 


MORLEY’S | Control Gear (less tube). 


ELEC TR ICAL 117, Hornsey Road, London, N.7 
SERVICES LTD. NORth 5008. 

















WASHERS Lro. 


Traflic directional signs bear the brunt of the weather _ - 
—wet weather, frosty weather, tropical weather. 93 IRVING ST. BIRMINGHAM |5 
Sealing and proofing vital electrical equipment is a MIDLAND 1423 
job for BOSTIK Adhesives or PRESTIK Sealing 
Strip. Perhaps you have a problem that is just that 
much tougher than the ordinary run of problems 
involving adhesion or sealing. It will cost you nothing J 
to let us know what it is and what we suggest should A \ TERMINAL 
be done. There is a technical representative within 08 : 

BLOCKS 


easy reach of your premises. 


on 
osFi * bis 
2 FS Felco : EN 5S, 6, 8, 


ADHESIVES & SEALING COMPOUNDS : > 3 10 and 12, 


ways 








‘Bostik’ is the registered trademark of 


B. B. CHEMICAL CO. LTD., Uiverscroft Road, | | 5.) carciculars from: lies 
Leicester, to whom all enquiries should be addressed. GRELCO WORKS, MINEHEAD, SOMERSET MINEHEAD 740 











SEALING STRIP 
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RIND. cable 


Radially 

Impregnated 

Non-draining 
Cable. 





















A New Development 









The R.IL.N.D. Cable is RADIALLY 
IMPREGNATED under strictly controlled 
conditions thereby presenting a new technique 







in cable manufacture. The paper insulation is 
thoroughly dried and impregnated, but contains 







no superfluous compound. Dimensions in 
accordance with B.S. 480: 1954 specification for 
normal belted type cables. 








R.I.N.D. cable is suitable for general use, 






but is indispensable for situations where steep 
gradients and high ambient temperatures are 
encountered. No special jointing method is 


necessary, standard joint boxes are used. SIEMENS R.I.N.D. CABLE... 






















Passes Drainage Test in B.S.480/1954 


Has no critical temperature 







Gives no overload troubles 






Causes no difficulty with bending 






For voltages up to and including 11,000 





SIEMENS BROTHERS & CO. LIMITED, WOOLWICH, LONDON, S.E.18. 
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T h ' S Crompton street lighting 
» a offers the latest concept in clean, 
IS right | elegant design, at the same 


time giving full, economica) 


U p y om U r illumination of public highways. 


street 


SY APPOINTMENT 
3 MANUPACTURERS 
5 3 OF ELECTRIC LAMPS 
Crompton ‘Concept 2° with Stanton 8F Column . TO THE LATE KING 
° ° * ° 2 GEORGE vi 
for:main road sodium lighting . CROMPTON PARKINSON LTO. 


CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - LONDON, W.C.2. TEL: CHANCERY 3333 





Printed in England by Staples Printers Limited at their Great Titchfield Street, London, establishment, for the Proprietors, Tug ELECTRICAL Times LtD., 
and published at Sardinia House, Sardinia Street, London, W.C.2. 
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INTERCHANGEABILITY 
TREWIREABILITY 


TYPE CSL FOR 250 VOLT 60 AMP SERVICES 
TYPE CSK FOR 440 VOLT 60 AMP SERVICES 
The characteristics of Aeroflex Ceram Cartridge Fuse Links are 
available for application equally in 250 volt and 440 volt services. 
These characteristics include interchangeability with other makes, 
rewireability, low fusing factor and complete freedom from ageing. 


You are invited to write for descriptive literature. 


e CERAM CARTRIDGE FUSE LINKS 


HOPE'S PATENTS 


PARMITER HOPE & SUGDEN LIMITED, MANCHESTER 12. 
London : 34 Victoria St. S.W.1. Glasgow: 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4. 





dmPH90 
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Mercury Lamps 


are now fitted with the 


new BIH Arc-Tube mount 


The latest Mazda Type MA Lamps incorporate an improved 
arc-tube mount in the outer jacket which eliminates ‘ point- 
suspension’. This gives greatly increased resistance to 
external vibrations and so further extends the life of the 


lamp. In addition, all-round improvements in methods of 




















manufacture give these lamps better lumen maintenance. 


Mazda 
Mercury Lamps 
stay brighter 





.¢ longer 


‘You N 
ged THE BRITISH THOMSON-HOUSTON CO. LTD. 


\ 


Crown House, Aldwych, London, W.C.2 
(Member of the A.E.1. Group of Companies) 





